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PART  I 


GENERAL  PROVISIONS 

1.  These  Firing  Tables  are  designed  for  firing  from  76  mm 

Mountain  Gun  M48  Bl*)  with: 

— high  explosive  shell  M55  semi-fixed  round  BO<l>-357M 

with  fuze  UTU  M51  A5  (table  II) 

- high  explosive  shell  O<I>-350  semi-fixed  round 
BO<t>-357M  with  fuze  KTM-1  (table  II)’**  and 

_ high  explosive  anti-tank  shell  Bn-350/2  (76  mm  round 
yBn-357M)  with  fuze  K-451  (table  Ila). 

2 It  is  not  advisable  to  fire  with  the  4.  increment  chwge 
of  the  BO<I--357M  round  below  the  elevation  of  10  , since  when 
below  this  elevation  major  bouncing  of  the  weapon 

occur. 

3.  These  firing  tables  are  computed  for  the  following 
normal  requirements; 

• • rio+a  in  th-^se  Firing  Tables  sre  computed 

*)  All  provisions  and  data  '9  m .3  or  B1A4 

for  weapons  carrying  the  markings  BlAl,  B1A2,  BIA  ’ ^ 

..)  When  firing  with  this  sheU  with  f ^ “he  rangf  c»- 

increment  charge  with^out-  2^*^shaU  be  taken.  And  when  firing 

rection  specified  in  the  column  , ^ ^ the  fuze 

with  the  third  and  fourth  oolum"r22a  shall  be 

KTM-1  the(n  the  range  correction  specified  in  column 

taken. 
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a)  Ballistic; 

— Reference  weapon 

- - Muzzle  velocity-according  to  Firing  Tables 

Shell,  normal  in  shape,  weight  and  center  of  gravity 

— Pov/der  temperature  + 15^C. 

b)  Meteorological; 

— Barometric  pressure  750  mm 

— Air  temperature  + 15®C 

— Air  moisture  50 ‘Kt 
■ Still  atmosphere  — no  wind. 

c'l  Topographical: 

- Gun  emplaced  on  a horizontal  level 

- Target  in  level  with  the  gun. 

4 These  Firing  Tables  are  computed  for  mils  1/6400  of 
the  nrcamference  of  the  circle  in  metric  system. 

5.  The  data  contained  in  Firing  Tables  are  obtained  by 
ballistic  firing  on  the  proving  ground. 

6.  The  76  mm  Mountain  Gun  M48  B-1  is  designed  for 
low-angle  firing,  that  is,  with  the  elevation  up  to  45®  (800/000).  ) 
However,  in  case  of  necessity,  high-angle  fire  can  be  also 
conducted  with  this  weapon  (from  45®  to  65®).  In  that  instance, 
the  following  steps  should  be  taken; 

a)  Remove  the  carriage  rear  trails,  so  that  the  weapon 
rests  on  the  short  caimiage  trails. 

b)  Make  seats  for  the  short  carriage  trails  by  digging 
holes  (about  40  cm  deep)  in  the  ground,  as  well  a rectangle 
trench  beneath  the  breechring  for  the  recoil  space  (about 
50  cm  deep)  providing  sufficient  length  so  that  the  barrel  can 
be  loaded  at  elevations  higher  than  45.-) 

b When  the  gun  is  emplaced  on  level  ground  and  with  normal 
carriage  trails,  setting  of  elevations  up  to  45“  is  possible.  When,  the  gun 
is  on  level  ground  but  with  shortened  carriage  trails,  setting  of  eleva- 
tions up  to  50®  is  possible. 

Cn  position  for  high-angle  fire  (with  short 
ot  possible  to  set  elevations  below  200/000. 
:s  cannot  be  performed  in  that  position  or 
ons  lower  than  200/000,  and  therefore  the 
level  base  beforehand. 


c)  Pull  the  shield  link  into  the  rear  position  and  lock 

dl  Select  an  aiming  point  behind  the  weapon,  if  possibly 
in  the  direction  extending  rearward  o.f  the  firing 
-md  in  the  horizon  of  the  weapon  or  below  the  same.  If  co 
dmoS  for  se^ ion  of  such  a point  do  not  exist,  the  picket 

ef  emplacement  of  the  weapon  (the  part  where  the 
wheels  iTpositioned)  shall  be  leveled  as  much  as  possible^ 
fi  The  elevation  of  the  barrel  shall  be  set  by  meai^  of 
the  gSnl^s  quadrant  or  range  quadrant  which  has  gradua- 
tions  from  0 to  1200  mils. 

g)  Verfication  of  sighting  shall  be  performed  in  the  fo.  - 

lowin^m™. 

"^^i^f_^After  setting  the  commanded  elevation  (over  45®) 


»)  If  the  aiming  ^int 
shields  shall  be  removed  m order  lo 

preferable.  v,rfio  firt^  the  range  quadrant  level 

4)  When  conducting  elevation,  that  is,  the  sighting 

cannot  be  centered  after  setbng  ^ position.  Therefore  the  first 

device  cannot  be  mto  the  450  (where  the  sighti^ 

sighting  shall  be  P^^cirmed  at  the  elev  commanded 

device  is  in  the  ^ gg  jevel  and  perform  again  the  sighting 

elevation  center  L means  of  the  elevation  drum  apid 

on  the  aiming  point  (or  .^heel 

barrel  traversing  mechanism  handwheel. 


7 


PART  II 

WEAPON 
1,  Numerical  data 

a)  Design; 

— Caliber  of  the  barrel 

— Length  of  the  barrel  (without  breechring) 

— Length  of  the  barrel  in  calibers 
— Number  of  grooves 

— Twist  of  rifling 


— - Type  of  rifling 

— Width  of  lands 

— Width  of  grooves 

— Depth  of  grooves 

— Volume  of  the  powder  chamber 

— Length  of  powder  chamber 

— Length  of  the  rifled  portion 

— Traverse 

— Elevation  with  normal  carriage  trails 

— With  shortened  carriage  trails  up  to 

— With  shortened  carriage  trails  dug-in  from 

— One  turn  of  the  traversing  mechanism 
handwheel 
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76,2  mm 
1178  mm 
15,46  cal. 

24 

3«17’10”  - 
7no’ 
right 
3 mm 
7 mm 
0,762  mm 
1,490  dm-^ 

306  mm 
779  mm 
50® 

—15  to  +45“ 
+ 50“ 

+ 12“  to  65“ 
0-26  mils 
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■ One  turn  of  the  elevating  mechanism 
handwheel 

- Amount  of  fluid  in  the  recoil  brake 

- Amount  of  fluid  in  the  recuperator 

- Air  pressure  in  the  recuperator 

- Maximum  recoil  length  for  the  fourth  charge 

At  elevation  of  0*^ 

At  elevation  of  40^’ 

- Maximum  pressure  of  powder  gases 

- Air  pressure  in  tyres 
_ Width  of  the  track 

- Life  of  barrel  (with  fourth  charge)  appr. 


0-08  mils 
1,200  dm=^ 
1,240  dm* 

62  ± 1 Atm. 

330  mm 
530  mm 
1880  kg/cm“ 
1,5  Atm. 

1280  mm 
15000  rounds 


b)  Weight  data: 

— Weight  of  the  gun  in  firing  position 
Weight  of  the  barrel 

Weight  of  the  mantle 

Weight  of  the  wheels  (both  with  suspension 

springs) 

— Weight  of  the  carriage  body 

— Weight  of  the  shields 

— Weight  of  the  breechring  with  breechblock  73  kg 
Weight  of  the  carriage  trails  and  towing 

lunette  with  fork 
Weight  of  the  cradle 


705  kg 
78  kg 
71  kg 

no  kg 

101,5  kg 
49  kg 


100  kg 
91  kg 


c)  Dimensional  data: 

— Length  of  the  gun  in  firing  position 

— Length  of  the  gun  in  traveling  position 
— Width  in  firing  position 

— Height  of  the  gun  at  elevation  of  45 
— Height  of  the  barrel  bore  axis 
— Clearance 


3070  mm 
2420  mm 
2650  mm 
1670  mm 
730  mm 
180  mm 


2.  SIGHTING  EQUIPMENT 


Kange  quadrant  for  Mountain  Gun  76  mm  M48  B1 

The  range  quadrant  has  a dependent  line  of  sight.  The 
drift  is  not  automatically  eliminated  and  therefore  a corres- 
ponding deflection  correction  shall  be  taken  from  column  17 
for  each  charge  respectively. 

It  is  provided  with  two  scales  — in  mils  and  in  meters, 
respectively  graduations. 

The  scale  in  mils  is  provided  with  a scale  (in  the  form 
of  an  arc)  and  a micrometer.  The  scale  is  graduated  from  0 to 
8.  Each  interval  equals  100  mils.  The  micrometer  scale  is 
gi'aduated  to  100  intervals.  The  reading  accuracy  being  1 mil. 

The  value  of  the  graduation  of  the  scale  in  meters 
(AX  =--=  50  m)  is  applicable  to  the  High  explosive  shell  76  mm 
M50  and  approximately  to  the  third  increment  charge  of  round 
BOcl>-357M,  while  for  other  shells  and  propelling  charges  the 
range  quadrant  has  to  be  set  according  to  the  data  from  column 
2 table  II.  Up  to  140,  every  other  interval  on  the  scale  is 
marked  with  a number,  after  which  each  subsequent  one  is 
marked  on.  The  end  interval  is  155. 

The  site  drum  is  graduated  from  29  to  35.  The  value  of 
an  intervpd  being  100  mils.  The  micrometer  scale  is  graduated 
to  100  intervals.  The  reading  accuracy  is  1 mil. 

The  value  of  the  interval  is  1/6400  part  of  the  circum- 
ference of  the  circle. 

The  zero  position  of  the  site  drum  is  32-00. 

Remark: 

The  range  quadrant  with  graduations  from  0 to  1200/000  does  not 
have  a scale  in  meters  (graduations). 

Panoramic  telescope  M57 

The  panoramic  telescope  is  provided  with  two  drums, 
one  stationary  and  one  mobile.  They  are  graduated  in  64 
intervals  each  of  100  mils.  The  micrometer  is  graduated  to 
100  mils.  The  reading  accuracy  is  1 mil. 


10 


CIA-RDP82-00038R001400210001-4 


The  zero  position  is  32-00. 

The  graduations  on  the  drum  increase  in  counter-clock- 
wise direction.  , 

Apart  from  the  panoramic  micrometer  there  is  a scale 
for  deLction  corrections  to  the  right  and  left  of  20  mils 
respectively.  The  reading  accuracy  is  1 mil. 

Within  the  panoramic  telescope  the 
for  setting  of  the  ranges  and  lead.  By  means  of  the  reticle 
to  1 non  meters  could  be  set.  The  ranges  m even  hundre^ 
rSters  Te^rke^with  horizontal  lines  and  appropriate 

reticle  is  engraved  for  firing  with  the  high  explosive 
anti  tank  shell  76  mm  M50,  but  the  values  on  the  reticle  cor- 
^ponf ap^^ximately  for  the  thud  increment  charge  of  the 
high  explosive  shell  M55  and  OF-3dO. 

and  left  are  marked  (drawing  1). 


Drwg.  1 


Note:  This  ^ can  he  wlth^a  p— 

rn^SsTcrerircfunTerTlockwlse  direction. 
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Gunner’s  Quadrant 

For  the  76  mm  Gun  M48  B-1,  the  gunner’s  quadrant  M50 
is  designed,  in  mils  equal  to  1/6400  of  the  circumference  of  the 
circle/ The  reading  accuracy  is  1 mil.  The  initial  setting  is  0 
(zero).  The  value  of  the  interval  on  the  drum  is  10  mils,  and 

on  the  micrometer  1 mil. 

I'  or  low-angle  fire,  the  reading  is  made  on  the  scales  of 
the  drum  and  micrometer  marked  with  » 0-800 « (in  black),  and 
the  gunner’s  quadrant  is  placed  on  the  quadrant  plate  of  the 
gun  so  that  the  arrow  (pointer)  on  the  side  of  the  gunner’s 
quadrant  marked  with  »0-800«  is  facing  the  direction  of  firing. 

1 or  high-angle  fire  on  the  drum  scale  graduations,  mar- 
ked in  .tea  v/ith  numbers  from  900 — 1600,  are  set  and  on  the 
niicrometer  on  the  ones  marked  in  red  (over  which  is  the  in- 
.scripiem  m red:  >800 — 1600«  (and  the  gunner’s  quadrant  is 
placed  on  tne  quadrant  plate  of  the  gun  so  that  pointer  on  the 
side-  ol  tlii-  guiujer's  quadrant  marked  with  »800 — 1600«  is  fa- 
einq  the  t-iieg  direction. 


AMMUNITION 


a)  The  semi-fixed  round  BOO-SSVM,  namely  ^'gked  witlh 
VOF-357M1)  (Fig.  1 and  2)  is  a standard  round  foi  <6  mm  GUM 
M48  B-1  and  can  be  completed  with: 

— High-explosive  shell  Md5  with  fuze  UTU,  M51A5,  or 
— High-explosive  shell  marked  with  Oa>-350,  namely 
OF-350  (HE)  with  fuze  KTM-1  (Fig.  1). 

The  round  is  provided  with  5 grams  of  alloy  pi  even  ing 
coppering  of  the  barrel. 

The  round  is  completed  with  the  base  (first)  charge  and 

three  increment  charges  within  the  case.-)  ...  itut,  iei7M 

b)  The  round  yBn-3571VI.  namely  marked  with  UBP-357M 
(fig.  4)  with  high-explosive  anti-tank  shell  marked  with  BB- 
350/2,  namely  BP-350/2  is  a fixed  round. 

2.  SHELLS 

a)  The  high-explosive  shell  M55  is  completed  wi*  fuze 
UTU,  M51A5  (fig.  6),  which  is  heavier  than  t e uz 
for  0,591  kg. 

is  the  same  round,  only  with  diHerent  marking.  This 

note  is  applicable  to  withTghkxplosive  shell  OF-350 


The  shell  is  painted  with  olive  drab  paint  and  the  naarking 
is  applied  with  yellow  paint.  The  marking  on  the  shell  is  as 

follows:  

' : j T 

{ 76  mm  M48  B-1 

1 I M.55 

; I TB  5901-1 

The  wei^^ht  marks  are  applied  above  letter  »T«. 

Filing  with  this  shell  is  performed  according  to  table  IL 
Marking  of  the  shell  is  shown  on  drawing  3c. 
b)  explosive  shell  marked  with  O«l>-350,  namely 

OF-oliO  (HE)  (fig.  T)  is  completed  with  fuze  KTM-1  (fig.  7) 

! IS  packed  m the  .same  case,  but  separately  from  shell 

i (uDscrewe^l).  This  shell  according  to  the  ballistic  properties  is 

i similar  to  shell  M55.  .r.  • 

Tier:  shell  is  loaded  with  trinitrotoluene  (TNT).  It  is  pain- 

j On  the"  hi  explosive  shell  marked  with  OF-350  (HE)  is 

i the  following  marking: 

! 76  mm 

I HE,  OF-350  I 

! TNT  ! 

j LOT  KYU-5801-4  j 

The  weight  marks  are  shown  below  this  marking. 

Firing  with  this  shell  is  also  performed  according  to  table 
II,  providing  that  at  firing  with  the  second,  third  and  fourth 
increment  charge  without  the  cap  on  fuze  KTM-1,  the  range 
correction  from  column  22,  and  at  firing  with  third  and  fourth 
increment  charge  with  the  cap  on  fuze  KTM-1,  the  range  cor- 
rection from  column  22a,  shall  be  taken. 

c)  High  explosive  anti-tank  shell  Bn-350/2,  narnely  BP- 
350/2  (fig.  4)  is  completed  with  fuze  K-451  (fig.  8)  and  is  loaded 
Ipith  trinitrotoluene  and  hexogen  TNT  and  RDX).  It  is  designed 
■or  direct  firing  on  tanks  up  to  500  meters,  and  exceptionally 
Bp  to  1000  meters.  Direct  firing  with  this  shell  up  to  1000  me- 
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ters  is  performed  by  means  of  the  reticle  in  the  panora^c 
telescope  (drawing  1).  If  firing  on  greater  ranges  is  required 
with  this  shell,  Table  II  for  the  third  increment  charge  of  the 
high  explosive  sheU  M55,  shall  be  used. 

The  fuze  is  packed  in  the  same  case  but  separately  from 

the  shell. 


SHELLS  AND  FUZES 


1 

SHELL  (projectile)  | 

F 

u z 

E 1 

B 

o 

Denomination 
of  shell 
with  fuze 

Marking  | 

Weight  kg 

Length  clb 

Colour 

Weight  ot 
the  explosi- 
ve charge 

Marking 

Weight 

Mode  of 
effect 

iL 

1 

High-explosive 
shell  M55 

M55 

6,2 

4 

Ollvegrey 

0,429 

UTU, 
M51  A5 

0.971 

super- 

quick 

and 

delay 

3 

and 

6 

2 

High-explosive 

1 shell  OF-350 

0<I>- 

350 

OF- 

350 

(HE) 

6,2 

4 

(U 

So 

0,710 

KTM-1 

0,380 

super 

quick 

and 

with 

delay 

1 

and 

7 

3 

High-explosive 
anti-tank  shell 
Bn-350/2  or 
76  mm  M5) 

Bn- 

350/2 

BP- 

350'2 

or 

76mm 

M50 

5,1 

1 

1 unpainted 

- 

K-4a 

1 

1 

i 

Super- 

quick 

4 

and 

8 

3.  FUZES 

»DELAY«.  The  marking  on  the  fuze  is. 
»FUZE  PD,  M51A5  .05  sec« 
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b)  Fuze  K.TM-1  (fig.  7)  is  designed  for  the  high  explosive 
shell  O^-’-SSO,  namely  OF-350  (HE).  The  fuze  has  two  settings 
with  the  cap  (high-explosive  effect)  and  without  the  cap 
(superquick  effect). 

The  fuze  is  armed  in  the  barrel  after  firing  and  activated 
when  encounter] ng  an  obstacle. 

c;  Fuze  K-4'51  (fig.  8)  is  designed  for  the  high  explosive 
anti-tank  shell  marked  with  Bn-350/2,  namely  BP-350/2.  This 
i.s  a supei  quick  fuze.  It  is  packed  separately  from  the  shell. 


- PROPELLING  CHARGE 


tike  ujcnci’lng  charge  for  the  round  BOcb-357M  is  vari- 
able anci  ^■on.Msts  of  the  base  (first)  and  three  increment  char- 
ges. The  1-.  Old  is  completed  with  the  fourth  increment  charge, 
that 's.  j ' Ueir  charges  are  packed  in  the  cartridge  case. 

k .'•.‘e.dnigly,  for  firing  with  the  fourth  charge  the  car- 
tridge ( esc  i>  used  as  it  is  completed;  for  firing  with  the  third 
increniern  CiicU  ge,  one  increment  charge  has  to  taken  out  of 
the  canii'fige  case;  for  firing  with  the  second  charge,  two  incre- 
ment charges  have  to  be  taken  out  of  the  cartridge  case;  and 
for  firing  with  the  first  charge,  all  three  increment  charges 
have  to  be  taken  out  of  the  cartridge  case  (only  the  basic  charge 
remains  in  the  cartridge  case). 

Some  rounds  BOcJ>-357M  with  the  high  explosive  shell 
OF-350  are  completed  only  with  the  third  charge,  that  is,  basic 
(first)  and  two  increment  charges  placed  in  the  cartridge  case 
(fig.  2).  In  this  case,  for  firing  with  the  third  charge  the  car- 
tridge case  is  used  as  it  is  completed;  for  firing  with  the  second 
charge,  one  increment  charge  has  to  be  taken  out  of  the  car- 
tridge case,  and  fer  firing  with  the  first  charge,  both  increment 
charges  have  to  be  taken  out  of  the  cartridge  case.  For  firing 
with  the  fourth  charge  one  increment  charge  has  to  be  added 
in  the  cartridg  case  (either  that  one  which  is  carried  separately, 
or  one  of  those  taken  out  from  the  cartridge  case  when  the 
I firing  was  performed  with  the  first  or  second  charge). 

After  taking  out  or  adding  the  increment  charges  the 
bardboard  cover  shall  again  be  placed  in  the  cartridge  case. 


The  propelling  charge  for  shell  M55  is  NC-22  and  NC-24 
powder  (NC-22  for  the  basic  charge,  and  NC-24  for  the  incre- 
ment charge)!),  namely  only  of  powder  NC-24. 

The  powders  marked  with  NC-22  and  NC-24  are  single 
perforated,  polished  and  graphite  glazed. 

PROPELLING  CHARGES  SURVEY 


Round 


Denotnlna-  j 
tion  i If 

I ^ 


P r 0 p e 1 1 i n j charge 


Composition 


I ^ 


Semi-fIxed 
round 
B04>*357M 
(VOF-357M)  I 
with  High 
explosive 
Shell  M55 


NC-22 

and 

NC-24 


8,2  1 


Variable  : 

Ns  1 (basic) 

Ns  2 (190  4-  92) 

Ns  3 (190  -f  2 X 92)1 
Ns  4 (190  + 3 X 92)| 


l222i 
"288  ; 
343  I 


j4080|  - 
61451  . 


398  11880 


17740: 1 
8600 1 S- 


NC-24 


Ns  1 (basic) 

Ns  2 (175  + 95) 

Ns  3 (175  + 2 X 95 
Ns  4 (175  + 3 X 95) 


222 

288 

343 

398 


1880 


Semi-fixed  i 
round 

BO<t>-357M  , 
(VOF-357M)  i 
high-explo-  | 
sive  Shell 
00-350 
(OF-350; 


i 4/1 


8.2 


! K 41 


Ns  1 (basic)  ! 190  | 222 

iNs2(190  + 92|  I 282  1288 
Ns3  |190  + 2 x 92)'  374  343 
I Ns  4 (190  4-  3 X 92),  466  I 398 


14080! 
6i45|^:^.o 

7740 


8600 


i 


i4080! 
!6240| 
7920 
I880l8860 


O- 


Fixed  lound 

yBn-357M 

IUBP-357M) 

With  High 

explosive 

anti-tank 

Shell 

Bn-350/2 

(BP-350/2) 


K/41 


4/1 


j Fixed  (In  the 
! cartridge  case) 


i 360  1316  ^ 


1000 


I 


>)  I£  the  propelling  chhrge  is  con^osed  of  ^wder 
Nr-22/Sl  and  powder  NC-24,  then  the  basic  charge  is  of 
Sf  NC^^^Tand  the  hicrement  charges  of  powder 


NC-22  (namely 
powder  NC-22 
NC-24. 


17 


For  direct  fiiinj 


Sanitized  Copy  Approved  for  Release  201 1/01/25 


K/41  (single  perforated,  polished  and  graphite  gla^). 

It  is  not  preferable  to  fire  with  the  fourth  charge  of  the 

vnF-‘^S7M  with  elevations  below  10®.  

pWelling  charge  for  high  explosive  anti-^  sheU  BP- 
350/2  ^sT™antl|  in  the  cartridge  case.  The  powder  is 

NC-24. 

The  marking  on  the  propellant  bag  is  as  follows: 


76  mm  M48  B-1 
NC-24  mb  5601 


1.56  — 131 
360  gr 


5.  STAMPING  AND  MARKING  OF  THE  AMMUNITION 

The  shell  bodies,  fuzes  and  cartridge  cases  bear  stamped 
identification  marks.  These  marks  have  a c*wa^ 

showing  data  about  the  factory,  material,  year  of  manufacture 
and  inspection  on  production  of  the  respective  element. 

On  the  base  of  the  cartridge  case  is  stamped: 

76  mm  B-1  — for  the  high-explosive  shell  O<£»-350  or  high 

explosive  shell  M55.  r.-.r  i 

76  mm  KYM  — for  the  high-explosive  antitank  shell 

SrX  350/^ 

On  the  shells,  after  painting,  as  well  as  on  the  cartridge 
cases  and  propellant  bags,  marks  are  inserted  in 
letters  in  colour.  These  marks  are  designed  to  provide  the  tiring 
operator  with  the  necessary  data  about  the  element  concerned, 
as  well  as  for  sorting  out  of  the  ammunition  of  the  firing  po- 
sition. 

On  the  cartridge  case  of  round  VOF-357M  the  following 
data  are  applied: 

— Name  of  the  round 
— Caliber  and  model  of  the  weapon 
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— Composition  of  the  powder  charge,  factory  and  lot 
number  of  the  powder 

— Filling  lot  number  of  the  ammunition,  year  of  manu- 
facture, and  factory  mark. 

6.  PACKING  OF  THE  AMMUNITION 

Two  semi-fixed  rounds  VOF-357M  are  packed  in  a metal 
case,  each  round  is  packed  in  a cardboard  container.  The  round 
UBP-357M  is  packed  in  the  same  manner. 


7.  WEIGHT  ZONE  MARKINGS 


1 

W e i g 

Marking 

High-explosive 
shell  M55  and 
OF-350 

High  explosive 
anti-tank  shell  M50 
or  BP-350/2 

Difference 

In  weight  in  % 

-f-  4-  + -f- 
+ + + 

+ + 

+ 

6,344  — 6,386 
6,303—6,344 
6,262  —6,303 
6,220—6,262 

5,219—5,253 
5,185—5,219 
6,151  —5,185 
5,117—5,161 

+ 21/3  3+3% 

+1".3  a +21/3 
-rl  a+Pg 

+0//33  “i“i% 

N 

j 6,180—6,220 

j 5,083—5,117 

+ 1/3  ( normal) 

1 

6,180-6,138 
6,138-6,097 
6,097  - 6,057 
6,057  -6,014 

I 5,083  - 5,049 

1 5,019-5,016 

1 5,015  - 4,981 
i 4,981  - 4,947 

V3a-^% 

-1  a-p73% 

-lSa-2V37. 
-2V,a-3»/„  1 
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PART  IV 


PREPARATION  OF  THE  GUN  FOR  FIRING 

1 C HECKING  OF  THE  HYDRAULIC  RECOIL  BRAKE 
AND  RECUPERATOR 

Prior  to  firing  the  folowing  should  be  checked; 

— Recoil  length  regulator 

— Counter-recoil  speed  regulator 

— Amount  of  fluid  in  the  recoil  mechanism 

— Amount  of  fluid  and  air  pressure  in  the  recuperator 
Whether  the  suspension  springs  are  disconnected 

— Sighting  equipment. 


Checking  of  the  recoil  length  regulator 

The  recoil  length  regulator  is  properly  assembled  if,  with 
the  barrel  at  zero  position,  the  pointer  on  the  regulator  rod  is 
accurately  matched  with  the  pointer  on  the  bracket,  in  which 
case  all  the  pointers  on  the  recoil  mechanism  counterrecoil  rod 
and  on  the  arc  racks  are  matched  with  the  appropriate  pointers 
(if  the  pointer  on  the  rod  has  not  already  been  displaced  due 
to  the  regulation  of  the  recoil  length).  In  that  case,  the  respec- 
tive value  of  displacement  has  to  be  recorded  in  the  gun  book. 

In  case  the  regulator  is  not  properly  assembled  proceed 
as  follows; 

— Lay  the  barrel  at  zero  elevation  using  the  gunner  s 
quadrant. 
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— Remove  the  protecting  cover  from  the  cradle  front 

part. 

— Remove  the  nut  from  the  counter-piston  rod. 

— Remove  the  gear  segment. 

— Turn  the  counter-piston  rod  assembly  until  the  index 
on  the  front  section  is  matched  with  the  pointer. 

— Set  the  gear  segments  to  mach  the  pointer. 

— Reinstall  the  nut  on  the  counter-piston  rod. 

Normal  recoil  length  would  be  achieved  only  with  the 
regulator  in  proper  position. 

In  order  to  adjust  the  recoil  length  during  firing,  the  re- 
gulator is  provided  with  an  adjusting  nut  connecting  both  parts 
of  the  regulator  rod. 

If  the  recoU  length  is  to  be  shortened,  the  regulating  nut 
should  be  turned  to  the  outer  side  so  that  the  regulator  rods 
could  be  shortened  too. 

For  obtaining  a longer  recoil  length,  the  nut  should  be 
turned  to  the  inner  side. 

Checking  of  the  counter-recoil  speed  regulator 

Before  firing,  the  counter-recoil  speed  regulator  should 
be  set  so  that  the  mark  »H«  (normal)  coincides  with  the  index. 
In  that  position  of  the  regulator,  the  wrench  should  be  turned 
vertically  downward. 

If,  during  firing  the  barrel  returns  too  quickly,  the  regu- 
lator wrench  should  be  turned  to  the  left,  until  the  mark  »Z« 
coincides  with  the  index,  and  if  the  barrel  returns  too  slowly, 
and  the  counter-recoil  speed  has  to  be  increased,  the  regulator 
wrench  should  be  turned  to  the  right  until  the  mark  »0«  coin- 
cides with  the  index. 

Checking  of  the  amount  of  fluid  in  the  recoil  mechanism 

The  recoil  mechanism  contains  a fluid  reserve  of  50  cm^ 
in  the  compensator. 

For  checking  of  the  fluid  amount  in  the  recoil  brake,  the 
following  should  be  adhered  to; 

— Set  the  cradle  at  the  highest  elevation. 

Remove  the  protecting  cover  from  the  front  part  of 

the  cradle. 
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— Loosen  the  valve  stem,  marked  with  »B«  for  2—3 
I turns,  and  if  some  fluid  appears  it  indicates  that  there  is  some 

! reserve  fluid  in  the  compensator. 

I — Sufficient  amount  of  reserve  fluid  is  provided  in  the 

compensator,  if  the  compensator  spring  is  compressed  to  such 
an  extent  that  4—5  coils  of  the  spring  are  visible  through  the 
opening  in  the  cradle.  When  less  than  4 coUs  are  visible,  more 
fluid  should  be  added. 

In  case  the  recoil  mechanism  has  not  a sufficient  fluid 
reserve,  proceed  as  follows: 

- Loosen  the  valve  stem  with  T screw  and  fill  up  the 
reserve  fluid  through  a funnel  until  appearing  on  the  opening. 

— Screw  in  the  valve  stem,  unscrew  the  T screw  and  by 
means  of  a pump  force  the  reserve  fluid  in  the  compensator 
(50  cm‘*),  compressing  thus  the  compensator  spring  to  such  an 
I extent  that  5 coils  will  be  visible  through  the  opening. 


If  onlv  reserve  fluid  should  be  refilled,  it  is  not  necessary 
loosen  the  valve  stem,  but  only  the  T screw,  screwing  the 
imp  instead  and  adding  the  fluid. 


Checking  of  the  recuperator 

When  checking  the  recuperator,  it  is  necessary  to  verify 
hether  there  is  fluid  enough  and  whether  the  nitrogen  pres- 
sure is  nonnal. 


Checking  of  the  amount  of  fluid  in  the  recuperator 

In  order  to  refill  fluid  in  the  recuperator,  proceed  as 
follows; 

— Unscrew  the  screw  from  the  counter-recoil  speed  regu- 
lator head. 

— Unscrew  the  screw  from  the  regulator  shaft. 

— Remove  the  rubber  plug  from  the  regulator  shaft. 

— Screw  in  the  pump  for  refilling  of  the  fluid  in  the 
stuffing  box. 

— Add  fluid  in  the  recuperator  by  means  of  the  pump. 

If  the  regulator  shaft  protrudes  from  its  seating  it  means 
that  there  is  little  fluid  in  the  recuperator. 
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If  the  regulator  shaft  protrudes  from  the  stuffing  box  for 
appr.  8 mm,  firing  should  be  stopped  and  appr.  200  cm^  of 
fluid  added  in  the  recuperator. 

After  each  refilling,  artificial  recoiling  should  be  perfor- 
med over  a length  of  830  mm. 

Checking  of  the  nitrogen-pressure  in  the  recuperator 

In  order  to  check  the  nitrogen  pressure  in  the  recupe- 
rator, proceed  as  follows; 

— Make  sure  that  there  is  fluid  enough  in  the  recupera- 
tor and  if  necessary  refill  it  up  to  the  normal  level  and 

— Remove  the  screw  from  the  valve  housing  cover  on  the 
front  left  end  of  the  cradle 

— Unscrew  the  plug  of  the  adapter  seat. 

— Screw  in  the  adapter  with  air  pressure  gauge. 

— Slowly  open  the  valve  allowing  the  air  from  the  recu- 
perator to  enter  the  air  pressure  gauge. 

— Read  the  air  pressure  on  the  gauge  and  close  the  valve. 

If  the  nitrogen  pressure  is  less  than  normal,  proceed  as 

follows:  T j 4. 

— Connect  an  air  pump  or  nitrogen  pressure  cylinder  to 

the  adapter. 

— Slowly  loosen  the  valve  for  2 — 3 turns. 

— Slowly  expel  the  nitrogen  from  the  cylinder  or  pump 
up  until  the  air  pressure  gauge  shows  normal  pressure. 

— Replace  the  valve 

— Remove  the  adapter  with  the  air  pressure  gauge  and 

— Install  and  lock  the  valve  housing  cover. 

If  pressure  in  the  recuperator  exceeds  the  normal,  one, 
expel  it  slowly,  carefully  observing  the  air  pressure  gauge. 

After  each  increase  of  pressure,  it  should  be  checked  on 
the  counter-recoil  speed  regulator  shaft  whether  there  is  suf- 
ficient fluid  in  the  recuperator,  and  if  not,  it  should  be  added 
up,  checking  again  the  pressure  in  the  recuperator. 

2.  CHECKING  OF  SIGHTING  EQUIPMENT 

The  sighting  equipment  is  correct  if  the  optical  axis  of 
the -panoramic  telescope  is  horizontal  and  parallel  to  the  barrel 
bore  axis,  providing  that  the  sighting  equinment  has  been  set 
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at  zero  position  (initial  set-up)  (azimuth-scale,  elevation  dru^ 
angle  of  site  mechanism  and  range  quadrant),  while  the 
of  site  mechanism  level  and  the  cross  level  are  centered  to 

Pgr  checking  of  the  sighting  equipment,  the  fun  should 
be  emplaced  on  level  ground.  A hard  support  should  be  placed 
under  the  carriage  tail.  Prior  to  checking  of  the  sightmg  eqmp- 
ment  the  elevating  and  traversing  mechanism  should  be  (Rec- 
ked and  all  troubles  thereof  remedied,  excessive  lubricant 
removed  and  the  quadrant  plate  wiped  clean.  The  sighting 
equipment  shall  be  inspected  and  the  deficient  parts  replaced. 

Checking  of  the  gunner's  quadrant 

Carefully  wipe  up  the  quadrant  plate.  Place  the  ^ner’s 
quadrant  parallelly  to  the  barrel  bore  axis  and  center  its  level 
to  bubble  by  means  of  the  elevating  mechanism,  then  reverse 
it  for  180'^. 

If  the  level  bubbles  even  then,  the  instrument  is  correct. 
If  not,  it  should  be  recentered  by  means  of  the  adj^tment 
screw,  noting  the  difference  in  reading.  Half  of  the  ^fference 
should  be  corrected  by  means  of  the  quadrant  adjustment 
screw  and  half  by  means  of  the  elevating  mechanism. 

This  procedure  should  be  repeated  until  the  bubble  re- 
mains centered  after  turning  round  the  quadrant  for  180  . 

Checking  of  the  zero  position  of  the  range  quadrant 

For  checking  of  the  zero  position  of  the  range  quaxirant, 
proceed  as  follows: 

— Place  the  gunner’s  quadrant  on  the  quadrant  plate, 
parallelly  to  the  bore  of  the  gun. 

— Center  the  bubble  of  the  gunner’s  quadrant  with  gra- 
duation 0 using  the  elevating  mechanism. 

— Place  the  gunner’s  quadrant  onto  the  panoramic  tel^ 
scope  mount  parallel  to  the  angle  of  site  mechanism  level  axis. 

— Center  the  bubble  of  the  angle  of  site  mechanism 
level  by  turning  the  range  quadrant  spindle. 

— Center  the  angle  of  site  level  by  turning  micrometer 
scale  of  the  angle  of  site  mechanism. 
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Turn  the  gunner’s  quadrant  for  90°  and  center  the 

bubble  of  the  gunner’s  quadrant  level  by  means  of  the  cross 
levelling  mechanism  spindle. 

After  these  operations  the  readings  on  the  range  quadrant 
should  be: 

The  drmn  and  micrometer  pointers  alined  at  »0«  on 

the  mil  scale. 

— Angle  of  site  32-00.  ? 

The  angle  of  site  level  and  cross  level  centered  to 

bubble. 

If  this  is  not  the  case,  then: 

Loosen  two  screws  and  aline  the  »0«  on  the  drum  I 

with  the  pointer;  , ^ 

Loosen  three  screws  on  the  range  quadrant  spindle 

and  ahne  the  0 on  the  range  quadrant  micrometer  scale  with  | 

the  p^  Loosen  two  screws  on  the  angle  of  site  mechanism 
drum  and  aline  the  division  32  with  the  pointer.  , v 

Loosen  the  screw  on  the  angle  of  site  spindle  and  aline  n 

the  0 on  the  angle  of  site  micrometer  scale  with  the  pointer. 

If  the  cross  level  is  not  centered,  loosen  the  screws 

and  center  the  bubble.  a i’ 

As  soon  as  any  of  the  above  operations  is  performed,  the  j 

screws  should  be  re-tightened. 

^ Checking  of  the  zero  position  of  the  line  lof  sight  I 

For  checking  of  the  zero  position  of  the  line  of  sight,  the  |; 

following  should  be  adhered  to:  p 

Place  the  gun,  using  the  gunner’s  quadrant,  so  that  | 

the  cradle  trunmons  are  horizontal.  i 

Stretch  cross  hairs  across  the  face  of  the  muzzle  brake. 

— Remove  the  firing  mechanism  parts  . , | 

— Bore-sight  through  the  firing  pin  hole  M 

cross  hairs  on  the  muzzle  brake  on  an  aiming  pomt  at  a distance  p 

not  less  than  400  meters.  eomo  nimina  r 

Sight  with  the  panoramic  telescope  on  the  same  aiming  | 

point  (drum,  micrometer  and  elevation  drum).  ••  g. 

After  sighting  on  an  aiming  point,  the  panoramic  tele-  | 

scope  should  read  32-00  and  the  elevation  drum  0.  | 
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If  this  is  not  the  case  then: 

— Loosen  two  screws  locking  the  drum  pointer  and  line 
the  line  with  the  number  32  on  the  drum,  then  tighten  the 
screws. 

— Loosen  the  micrometer  locking  screw  and  turn  the  0 
of  the  micrometer  to  the  pointer. 

— Loosen  three  screws  of  the  elevation  micrometer  and 
aline  0 with  the  pointer. 

Checking  of  the  zero  position  of  the  line  of  sight 
using  the  testing  target 

If  a suitable  aiming  point  is  not  available,  checking  of  the 
zero  position  of  the  line  of  sight  is  made  by  means  of  the  testing 
target,  located  at  a distance  of  40  meters  in  front  of  the  gun, 
approximately  in  level  with  the  muzzle. 

The  relation  of  the  optical  axis  and  barrel  bore  axis  is: 

I -f-  Panoramic 

i : telescope  axis 


Testing  target  for 
checking  of  the  line 
of  sight 
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the  cartridge  case  in  the  cartridge  seating  until  its  nm  r^s 
on  the  barrel.  Insert  a rod  through  the  primer  seating  so  that 
its  end  rests  on  the  shell  base  and  make  a mark  on  the  rod  to 
indicate  how  far  reaches  the  outer  surface  of  the  cartridge  case 
base  Read  off  or  measure  the  length  obtained  with  an  accuracy 
of  1 'mm  and  deduct  306  mm  from  that  length,  thus  obtaining 
the  value  of  the  increased  length  of  the  powder  chamber.  The 
following  table  gives  the  loss  in  muzzle  velocity  Vo  due  to  the 
increased  length  of  the  powder  chamber. 


Increase  of  length 
of  powder 
chamber  in  mm 

1 

2 i 

1 

4 

6 

8 

10 

1 

12  : 

i 

14 

16 

18 

1 

! 

1,1  ^ 

2,5 

4,2 

6,4 

8,9 

11,7^ 

14,7 

18,0 

21,4 

Loss  in  muzzle 

2 

1,5  ; 

3,3 

5.2 

7,4 

9,9 

12,6  1 

15,6 

18,7 

21,9 

velocity  In 
m/s  for  charge 

3 

2,0  , 

4,0 

! 6,1 

1 8,3 

10,7 

13, 4| 

16,2 

1 19,2 

' 22,4 

: 4 

3,3  1 

6,2 

i 8,8 

11,3 

i 13,7 

' 16,2i 

18,6 

20,2 

■ 23,3 

Remark:  Data  in  this  table  are  obtained  by  parallel  firing  during 

1960,  with  barrels  of  various  degree  of  wear. 
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i 275  mm  ^ 

' -f-  Gufi  axis 

^ . I 

Bore-sight  to  the  right  cross  on  the  testing  target  and 
sight  through  the  panoramic  telescope  to  the  left  cross. 

The  rest  of  the  procedure  is  same-  as  by  checking  the 
aiming  point. 

2.  LOSS  IN  MUZZLE  VELOCITY  (Vo)  DUE  TO  INCREASED  LENGTH 
OF  THE  POWDER  CHAMBER 

Take  the  round  with  high-epiosive  shell  OF-350,  defuze 
the  shell  and  take  off  the  primer  and  the  propelling  charge 
from  the  cartidge  case  and  ram  the  shell  into  the  barrel.  Insert 
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PART  V 


METRO  MESSAGE 


The  metro-data  are  taken  from  the  metro  message  AMS 
usually  given  in  the  form  of  telephonogram  as  follows: 

E.g. 

>.Meteo- firing:  170805-0084-51567-02-695204-04- 

685304-08-675507-12-995910  etc.  and  finally 
0906«. 

The  metro  message  can  be  given  in  cipher  being  emitted 
in  letters. 

The  meaning  of  figures  and  letters  is  determined  accor- 
ding to  their  place  in  each  group  and  by  the  place  of  the  group 
in  the  telephonogram: 


I  group  (6  figm’es) 

170805 


II  group  (4  figures) 

0084 

III  group  (5  figures) 

51567 

IV  group  (2  figures) 

02 

V  group  (6  figures) 

695204 


Day  in  the  month  (17)  = 17th 
Time  of  observation  (08)= eight  o’clock 
Minute  of  observation  (05)  = 5 minutes 
Altitude  of  the  meteo-station  (0084  = 
= 84  meters) 

Difference  in  barometric  pressure  on 
ground  level  (67)  = — 17® 

Altitude  of  trajectory  in  hundreds  of 
meters  (02)  = 200  m 
BaUistical  difference  in  air  tempera- 
ture for  that  trajectory  (69)  = — 19® 
Direction  angle  of  the  ballistical  wind 
for  the  same  trajectory  (52)  = 52-00 
Speed  of  the  ballistic  wind 
(04)  = 4 m/sec. 


I 
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1.  The  following  two-figure  groups  indicate  the  altitude 
of  the  trajectory  in  hundreds  of  meters,  as  well  as  the  fourth 
group,  while  the  six-figure  groups  indicate  the  ballistical  va- 
riation of  the  air  temperature,  direction  and  speed  of  the  bal- 
listic wind  as  well  as  the  fifth  group. 

2.  If  any  group  of  figures,  at  the  time  of  measuring-obser- 
vation by  the  meteo-firing  station  is  expressed  by  a smaller 
number  of  figures  than  foreseen,  the  places  of  the  missing  figu- 
res are  filled  up  with  zero  in  front  of  the  existing  number 
(e.g.:  Altitude  of  the  meteo-station  84  m.  being  emitted  as  0084). 

The  sign  » — « for  negative  values  of  differences  in  baro- 
metric pressure  or  air  temperature  is  not  being  emitted.  In 
that  case  instead  of  the  »— « sign  in  front  of  the  first  figure 
of  the  numerals  stated  for  the  difference  in  pressure  or  tempe- 
rature, the  conditional  (arithmetical)  number  5 is  added  — E.g.: 
difference  in  pressure  — 15  mm,  emitted  as  515  and  the  diffe- 
rence + 15  mm  as  015;  difference  in  air  temperature  — 17®, 
emitted  as  67;  difference  at  —7®  emitted  as  57  and  the  diffe- 
rence 4-  7®  as  07. 

3.  At  the  end  of  the  metro  message  an  addition  is  entered 
in  the  form  of  four-figure  groups,  where  the  two  former  figu- 
res indicate  the  altitude  in  hundreds  of  meters,  starting  from 
the  one  from  which  the  wind  data  at  various  altitudes  are 
obtained  by  extrapolation  of  direct  measurings,  and  the  two 
latter  figures  indicate  the  period  of  serviceability  (validity)  of 
the  metro  message  in  hours,  reckoning  from  the  time  stated 
at  the  beginning  of  the  message. 

Eg.  0906  — Over  900  m the  wind  data  are  obtained  by 
extrapolation  (09). 

The  serviceability  period  of  the  metro  mes- 
sage is  designed  to  be  6 hours  (06). 


4.  The  difference  in  atmospheric  pressure  is  taken,  from 
the  third  group  of  figures  in  the  metro  message  being  reduced 
to  the  altitude  of  the  firing  position,  as  a rule:  ^r  each  10  m of 
difference  in  altitude  of  the  firing  position  (VP),  the  pr^sme 
would  change  for  1 mm.  This  correction  should  be  added  to  toe 
difference  in  pressure,  taken  from  the  metromessage  if  t^ 
firing  position  is  below  the  meteo-finng  station  or  subtracted 
if  the  firing  position  is  above  it. 
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Computation  of  the  barometric  pressure  for  the  firing 
position  can  be  made  also  according  to  the  table  XIa  and  Xlb. 

5.  Difference  in  ballistic  temperature  of  air,  direction  and 
speed  of  the  ballistic  wind  is  taken  from  the  metro  message 
according  to  the  altitude  of  the  trajectory. 

6.  From  the  direction  angle  of  the  line  of  fire  (of  the  tar- 
get) the  direction  angle  of  the  ballistic  wind  should  be  deduc- 
ted, and  the  » angle  of  wind«  for  decomposition  into  compo- 
nents obtained,  according  to  the  Table  VI. 

7.  For  emitting  of  the  metro  message  by  means  of  radio 
or  wireless,  the  figures  in  the  metro  message  are  writted  in 
order,  being  then  divided  into  five-figure  groups.  In  order  to 
decipher  such  a message,  reverse  procedure  should  be  used, 
i.e,  the  figures  are  transcribed  in  order,  being  then  divided  into 
groups  of  the  plain  metro  message. 


PART  VI 


DIRECTION  FOR  USE  OF  FIRING  TABLES 
A)  BASIC  TABLES 

The  basic  tables  give  the  initial  range  quadrant  setting, 
as  well  as  the  ballistic  elements  of  the  trajectory  and  data  for 
the  correction  for  range  and  deflection  due  to  meteorological 
and  ballistic  conditions  of  firing  for  each  hundreds  of  meters 
in  range.  Basic  tables  for  all  the  charges  have  a common  Table 
I,  and  the  Table  II,  for  each  charge. 

Use  of  the  Table  I 

This  table  serves  for  selection  of  the  charges  and  initial 
range  quadrant  setting.  The  charge  shall  be  selected  with  a 
view  to  obtaining  the  most  favourable  effect  of  the  projectile 
on  the  target  and  enabling  making  of  corrections. 

A lesser  charge,  securing  effect  at  a given  range  should 
always  be  taken,  since  the  wear  of  the  barrel  is  thus  reduced. 

For  firing  on  live  targets  with  shells  with  PD  superquick 
fuze  or  firing  on  observation  posts  and  firing  points  with  shell 
with  delay  fuze  always  select  the  charge  giving  greater  angles 
of  fall. 

For  ricochet  firing,  the  charge  giving  angles  of  impact 
less  than  18— 22®  at  a given  range  should  be  selected. 

During  demolition  with  an  exact  correction  the  charge 
giving  the  'greatest  angle  of  impact  and  the  smallest  dispersion 
should  be  used. 
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For  firing  on  armour,  use  the  maximum  charge  for  obta- 
ining higher  penetration  effect,  shorter  time  of  flight  and  a 
more  grazing  trajectory.  For  demolition  of  very  fortified  targets 
of  small  dimensions  use  the  appropriate  maximum  charge. 

Use  of  Table  II 

The  data  for  each  charge  are  given  in  Table  II  separately. 
The  data  contained  in  that  table  are  given  in  the  general  order 
of  conventional  columns. 

Column  1 — contains  data  for  the  distance  to  the  target 
for  each  100  meters,  and  column  1 a in  yards. 

Column  2 — gives  data  for  the  range  quadrant  intervals. 
The  value  of  the  interval  A X = 50  m correspond  to  high 
explosive  anti-tank  shell  and  is  applicable  to  the  third  charge 
of  round  BOc£>-357M.  For  orther  propelling  charges  the  number 
of  the  interval  is  given  which  corresponds  tO'  the  respective 
range. 

The  scale  in  graduations  (meters)  is  used  for  firing  with 
the  third  propelling  charge  in  the  case  when  Firing  Tables  are 
not  available,  providing  that  one  interval  corresponds  to  the 
change  in  range  for  50  m,  2 intervals  = 100  m etc. 

For  other  propelling  charges  (1,  2 and  4)  data  for  the 
range  quadrant  in  graduations  (meters)  are  applicable  and  can 
be  used  only  when  the  Firing  Tables  are  available,  or  abbrid- 
ged  firing  tables  are  av^lable. 

There  are  no  data  in  this  column  for  high-angle  fire,  as 
the  range  quadrant  is  graduated  for  low-angle  fire  only. 

Column  3 — gives  data  for  the  range  quadrant  in  mils 
(1/6400  of  the  circumference  of  the  circle). 

Column  4 — contains  data  for  the  angle  of  elevation  in 
degrees  and  minutes.  Data  from  this  column  are  used  when 
firing  with  the  gunner’s  quadrant  in  degrees  and  minutes,  eit- 
her for  high  or  low-angle  fire. 

Colunm  6 — contains  data  for  the  ordinate  of  the  sum- 
mit (vertex)  of  the  trajectory  in  meters  for  computing  of  cor- 
rections due  to  wind  and  for  range  corrections  owing  to  diffe- 
rences in  the  air  temperature.  __ 

Column  7 — contains  data  for  the  time  of  flight  in  se- 
conds. This  column  is  used  for  distinguishing  own  bursts,  for 
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computation  of  the  angle  of  lead  for  firing  on  moving  targets 
and  for  conducting  of  planned  fire  missions. 

Column  8 — contains  data  for  the  terminal  velocity  in 
ml/sec.,  and  is  used  for  computing  the  energy  of  the  point  of 
fall. 

Column  9 — contains  data  for  the  angle  of  fall  in  mils. 
Data  from  this  column  serve  for  taking  of  the  coefficient  accor- 
ding to  the  Table  IV  for  computation  of  the  probable  error 
range  and  range  bound  (displacement)  when  the  target  is  on 
slopes.  Apart  from  it,  the  angle  of  fall  gives  the  data  for  com- 
putation of  the  angle  of  impact,  i.e.  for  evaluation  whether 
ricocheting  of  the  shell  would  be  achieved,  if  needed,  or  not 
achieved  if  not  needed,  and  for  possibility  of  firing  on  targets, 
on  rear  slopes. 

Column  11  — contains  data  on  the  value  of  the  probable 
error  range  in  meters.  The  value  of  the  probable  error  range 
(Vd)  on  the  ground  depends  on  the  propelling  charge,  firing 
range  and  angle  of  slope  of  the  ground.  On  front  slopes  Vd  is 
lesser  and  on  the  rear  ones  is  greater  than  the  table  Vd  (epr). 
The  difference  between  Vd  on  the  ground  and  the  table  Vd  is 
computed  by  means  of  the  Table  IV. 

The  danger  area  for  infantry  and  the  hitting  probability 
factor  depend  on  the  Vd  value,  this  factor  providing  data,  accor- 
ding to  Table  VII,  on  hitting  percents  which  are  to  be  expected 
on  the  target. 

Column  12  — contains  data  on  the  probable  error  in  de- 
flection Vp  in  meters.  The  danger  area  for  infantry  and  proba- 
bility factor  in  flank  depend  on  this  value. 

Column  13  — contains  data  on  the  probable  error  in 
height  (Vv)  when  firing  on  vertical  targets.  Data  for  the  high 
angle  fire  are  not  available,  as  firing  to  vertical  targets  is  not 
conducted  under  these  angles. 

Column  16  — contains  data  for  the  table  fork,  size  4 Vd 
in  mils. 

Correction  for  deflection 

Column  17  — contains  the  correction  for  deflection  in 
mils  for  the  drift.  Owing  to  the  drift  the  projectile  deviates  to 
the  right  so  that  the  correction  should  be  made  to  the  left. 
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Column  18  — contains  the  correction  for  deflection  in 
mils  for  lateral  wind  component  A Wy  = 10  m/sec^^The  lateral 
wind  component  alters  the  direction,  so  that  tlie^  direction 
should  be  corrected  to  the  side  of  the  blowing  wind  and  the 
sense  of  the  lateral  component  is  determined  by  mea^of  the 
Table  VI  based  upon  the  angle  and  speed  of  the  wind,  pie  met- 
hod of  computing  the  angle  of  wind  is  given  with  the  Table  V . 

If  the  angle  of  wind  is  0-00,  the  projectile  deviates  to  the 
right  and  the  correction  should  be  taken  to  the  left.  If  the  angle 
of  wind  is  from  32-00  to  64-00,  the  correction  should  be  made 

to  the  right.  * , j- 

The  components  for  ballistic  wind  are  taken  for  the  ordi- 
nate of  the  summit  of  the  trajectory.  If  no  data  for  baHistic 
wind  are  available,  the  ground  wind  should  be  taken  and  the 
correction  computed  for  3/4  of  the  ordinate  of  the  summit  of 

the  trajectory.  • j 

In  order  to  compute  the  deflection  correction  for  wind, 
it  is  necessary  to  divide  the  value  from  this  column  by  1^ 
order  to  obtain  Wy  = 1 m/sec.  and  the  result  should  , be  multi- 
plied by  the  figure  obtained  in  the  Table  VI  for  the  lateral  com- 
ponent of  the  wind.  . . 

Column  19  — contains  the  correction  for  cant  of  the  cradle 
trunninon.  Due  to  the  cant  of  the  cradle  trunmon,  the  projec- 
tile deviates  to  the  side  of  the  lower  wheel,  sO'  that  it  is  neces- 
sary to  correct  the  direction  to  the  side  of  the  higher  wheel. 
This  column  is  used  only  when  the  cross  level  is  faulty. 

Corrections  for  range 

Column  21  — contains  the  range  correction  in  m due  to 
the  longitudinal  wind  component  for  AWx  = 10  m/sec.  The 
longitudinal  wind  component  alters  the  range  in  two  ways: 
increasing  it  if  the  wind  is  blowing  in  the  direction  of  firing, 
or  shortening  it  if  the  wind  is  blowing  in  a direction  which  is 
opposite  to  the  direction  of  firing.  In  the  former  case,  the  cor- 
rection has  a negative  sign,  while  in  the  latter  one  a positive 
sign. 

If  the  angle  of  wind  is  0-00  to  16-00  and  from  48-00  to 
64-00,  the  wind  would  be  reducing  the  range  and  the  correction 
should  be  added,  while  in  other  instances  it  should  be  sub- 
tracted. ’ 
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The  ballistic  wind  data  are  given  by  the  meteo-station. 
The  range  corrections  for  wind  are  taken  for  the  ordinate  of 
the  summit  of  the  trajectory.  The  value  of  the  longitudinal 
component  of  the  wind  is  obtained  from  the  Table  VI  after  de- 
composing the  wind  into  components.  In  order  to  compute  the 
range  correction,  the  value  shown  in  the  column  21  should  be 
divided  by  10,  thus  obtaining  the  value  AWx  = 1 nV  sec.  and 
the  result  should  be  multiplied  by  the  number  obtained  in  the 
Table  VI  for  the  longitudinal  component  of  the  wind. 

If  ballistical  wind  is  not  vailable,  the  ground  wind  for 
3/4  of  the  ordinate  of  the  summit  of  the  trajectory  should  be 
taken. 


Column  22  and  22a  — contains  the  data  for  the  range  cor- 
rection when  firing  with  the  high  explosive  shell  OF-350  with 
fuze  KTM-1,  because  the  Tables  are  computed  for  shell  M55 
where  the  range  at  firing  with  the  second,  third  and  fourth 
charge  is  less  than  of  the  shell  OF-350. 

Firing  can  be  performed  with  high  explosive  shell  OF-350 
with  the  cap  screwed  on  fuze  KTM-1  or  without  the  cap.  At 
firing  with  the  third  and  fourth  propelling  charge  with  the  cap 
screwed  on  the  fuze,  the  range  of  the  shell  is  less.  Therefore, 
in  column  22,  data  for  the  range  correction  for  shell  OF-350 
are  given  when  firing  without  the  cap  on  the  fuze  (superquick 
action),  namely  for  the  second,  third  and  fourth  propelling 
charge,  and  in  column  22a,  data  for  the  range  correction  for  the 
same  shell  when  firing  with  the  cap  screwed  on  the  fuze  KTM-1 
(delay  action),  are  given,  namely  only  for  the  third  and  fourth 
propelling  charge,  because  when  firing  with  the  first  and  se- 
cond propelling  charge  there  is  no  significant  difference  when 
firing  with  or  without  the  cap  on  the  fuze  KTM-1. 

In  both  cases  (with  or  without  the  cap  on  the  fuze  KTM-1) 
the  range  of  the  high  explosive  shell  OF-350  is  greater  than 
the  range  of  the  high  explosive  shell  M55  and  therefore  the 
range  correction  is  with  sign  »— « (minus). 

Example:  Firing  is  made  with  high  explosive  shell  OF-350  with 
fuze  KTM-1,  fourth  propelling  charge,  low-angle  firing,  target  in 
horizon  of  the  weapon,  topographic  range  5900  meters. 

In  the  Firing  Tables  for  HE  shell  M55,  4 charge,  T = 326/^ 
(column  3).  For  HE  sheU  OF-350  the  range  correction  shall  be  made, 
namely:  * 
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n't  from  column  22  'when  firing  without  the  cap  on  fuze  KTM-1 
for  - 145  m;  that  is  5900  - 145.  = 5755  m,  T for  5755  = 315/000  (from 
column  3);  with  T = 315/000  HE  shell  OF-350  without  the  cap  on  fuze 
KTM-1  will  have  the  range  of  5900  m.; 

b)  from  column  22a  when  firing  with  the  cap  on  fuze  KTM-1 
for  -90'  that  is  5900  - 90  = 5810  m;  T for  5810  m = 319/000  (from 
column  3);  with  T - 319/000  HE  shell  OF-350  with  cap  on  fuze 
KTM-1  have  the  range  of  5900  m. 


Note:  In  high-angle  fire,  T for  HE  shell  OF-350  will  be  greater. 
For  example,  at  firing  with  the  4 charge  on  7800  m,  T for  HE  shell 
M55,  is  1024/000,  and  for  HE  shell  OF-350  will  be: 

a)  when  firing  without  the  cap  on  fuze  KTM-1,  T will  be 
(7500  _ 273  =)  7527  m . . . 1061/000; 


b)  when  firing  with  the  cap  on  fuze  KTM-1,  T = (7800  — 138)  — 
'662  m ...  1944/000. 


Column  23  — contains  the  range  correction  in  m due  to 
difference  in  air  temperature  for  At®  ^ 10®C. 

If  the  temperature  is  higher  than  the  normal  one,  the  at- 
mosphere is  denser  and  the  range  'W'ould  be  increased,  the  cor- 
rection sign  being  minus  and  '\rice-versa. 

An  increase  of  temperature  by  10®  reduces  the  air  den- 
sity by  45  grams,  and  for  a difference  in  altitude  of  180  meters, 
the  temperature  would  be  reduced  by  1®.  Inasmuch  as  the  alti- 
tude increases,  the  temperature  decreases. 

The  differences  in  air  temperature  are  given  in  the  metro- 
message  of  the  meteo-station  for  different  strata  of  the  atmo- 
sphere. 

In  order  to  compute  the  range  correction  due  to  air  tem- 
perature differences,  the  value  from  this  column  should  be 
divided  by  10  in  order  to  obtain  At®  = 1®C  and  the  result 
should  be  multiplied  by  the  difference  in  temperature  at  the 
summit  of  the  trajectory  (ordinate  of  the  summit  of  the  tra- 
jectory). 

Coliunn  24  — contains  the  range  correction  in  m due  to 
the  difference  in  barometric  pressure  for  AH  =10  mm.  The 
nonnal  barometric  pressure  is  750  mm.  The  meteo-station  gives 
the  difference  in  barometric  pressure  for  its  own  altitude.  If  the 
altitude  of  the  meteo-station  differs  from  that  of  the  firing 
position  VP  = FP,  it  is  necessary  to  reduce  the  difference  in 
barometric  pressure  to  the  altitude  of  the  firing  position  VP 
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= FP,  it  is  necessary  to  reduce  the  difference  in  barcmetric 
pressure  to  the  altitude  of  the  firing  position  VP  — FP.  There- 
fore, the  difference  in  barometric  pressure,  obtained  by  the 
metro  message,  should  be  added  the  difference  in  altitude  of 
the  meteo-station  with  its  mathematic  sign,  divided  by  10  be- 
forehand, or  use  the  Table  Xa  and  Xb. 

The  barometric  pressure  uniformly  decreases  with  the 
increase  of  height  by  appr.  1 mm  per  each  10  m of  altitude,  i.e. 
the  greater  is  the  altitude,  the  lesser  is  the  pressure. 

If  the  difference  in  barometric  pressure  is  negative,  the 
atmosphere  is  denser,  the  projectile  will  fly  farther  and  the 
correction  should  be  deducted  and  vice-versa. 

In  order  to  compute  the  range  correction,  it  is  necessary 
to  divide  the  value  from  this  column  by  10,  thus  obtaining 
H = 1 mm  and  the  result  should  be  multiplied  by  the  diffe- 
rence in  barometric  pressure  reduced  to  the  firing  position. 

Column  25  — contains  the  range  correction  in  m due  to 
the  difference  in  muzzle  velocity  for  AVo  = 10  m/sec.  From 
this  column,  the  correction  for  variation  of  the  muzzle  velocity 
from  the  table  velocity  is  taken. 

A greater  muzzle  velocity  gives  a greater  range  so  that 
the  correction  should  be  deducted  and  vice-versa. 

The  loss  in  muzzle  velocity  owing  to  increased  length  of  / 

the  powder  chamber,  other  type  of  propellant  and  other  causes 
(relative  behaviour  of  the  weapon)  should  be  entered  in  the 

■ snm  book.  I ^ 

If  the  difference  of  the  muzzle  velocity  from  the  table  u;  | 

1 known,  the  value  obtained  from  this  column  should  be  multi- 
plied  by  the  difference  between  the  actual  and  the  table  muz- 
j zle  velocity.  ■/. 

Column  26  — contains  the  range  correction  in  m due  to  i ; 

the  difference  in  powder  temperature  for  At®p  = 10®C.  The 
higher  is  the  temperature,  the  ^eater  is  the  muzzle  velocity  | 

i and  the  correction  will  be  negative  and  vice-versa. 

In  order  to  compute  the  correction  due  to  the  difference  |i 

in  rK)wder  temperature,  the  value  from  this  column  should  be  | 

divided  by  10  and  multiplied  by  the  difference  between  the 
actual  and  table  powder  temperature. 

Column  27  — contains  the  range  corrections  in  meters  || 

; due  to  the  difference  in  weight  of  the  projectile,  from  the  nor-  |; 
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mal  one  for  Ap  = 2 marks.  The  corrections  are  exactly  com- 
puted for  a 100  gr.  difference  in  weight  which  is  practically 
between  2—3  marks.  The  values  for  corrections  for  1 mark 
are  very  small. 

The  heavier  is  the  projectile,  the  lesser  are  the  muzzle 
velocity  and  air  resistance  and  vice-versa.  A lesser  muzzle  ve- 
locity gives  a lesser  range,  while  a lesser  air  resistance  gives 
a greater  range.  The  total  correction  is  equal  to  the  sum  of  cor- 
rections due  to  difference  in  muzzle  velocity  and  air  resistance. 
On  shorter  ranges,  this  correction  is  more  emphasized  due  to 
influence  of  the  projectile  weight  on  the  muzzle  velocity  and 
the  correction  sign  is  positive;  on  longer  ranges  a smaller  resi- 
stance is  more  emphasized,  so  that  the  range  will  be  greater 
and  the  correction  sign  negative. 

In  order  to  compute  the  correction  for  difference  in  the 
weight  of  the  projectile,  it  is  necessary  to  multiply  half  of  the 
value  from  this  column  by  the  number  of  the  weight  marks. 

Practically,  it  is  not  necessary  to  consider  the  correction 
for  mark  1,  but  if  there  are  2 or  3 marks,  this  column  should 
be  used. 

The  mathematical  sign  for  the  correction  is  shown  m the 
respective  column  and  is  applied  to  two  signs  » -f-  + « I if  the 
sign  is  » — « the  value  from  this  column’ has  an  opposite  sign. 

Column  33  — contains  the  value  of  displacement  of  the 
point  of  fall  in  range  in  m if  the  elevation  is  changed  for  1 mil. 

Column  34  — contains  the  value  of  displacement  of  the 
point  of  fall  in  height  in  m if  the  elevation  is  changed  for  1 
mil.  For  high-angle  fire  these  data  are  not  available  owing  to 
great  sloping  of  the  trajectory. 


B)  AUXILIARY  TABLES 


Use  of  the  Table  III 


This  table  contains  the  angle  of  site  with  the  appropriate 
correction  of  the  angle  of  elevation  due  to  the  angle  of  site  of 
the  target  (S  h pS)  for  a value  of  the  angle  of  elevation  and 
angle  of  site  for  each  propelling  charge. 


Table  Ilia  serves  for  determination  of  the  angle  of  site 
with  appropriate  correction  when  the  target  is  located  above 
the  battery  (the  angle  of  site  is  positive)  and  the  Table  Illb  is 
used  for  targets  located  below  the  battery  (angle  of  site  is 
negative). 

The  correction  of  the  angle  of  elevation  due  to  the  angle 
of  site  has  the  same  sign  as  the  angle  of  site.  Data  from  this 
table  are  set  on  the  angle  of  site  scale.  If  the  corrected  angle 
of  site  is  algebraically  added  to  the  elevation,  the  angle  of  ele- 
vation obtained  is: 


,E  = T ± S ± pS 


If  the  angle  of  site  values  with  correction  + (S  -|-  pS)  or 

(S  + pS)  are  greater  than  300/000,  set  300/000  on  the  angle 

of  site  scale,  and  other  elements  on  the  range  quadrant. 

By  high-angle  fire,  the  Table  IIIc  is  used  when  the  angle 
of  site  is  -f  , and  Table  Illd  when  the  angle  of  site  is  negative 
in  the  following  way: 

— When  the  angle  of  site  is  positive,  the  value  from  the 
Table  IIIc  should  be  deducted  from  the  angle  of  elevation. 

— When  the  angle  of  site  is  negative,  the  value  from 
the  Table  Illd  should  be  added  to  the  elevation. 


The  elevation  obtained  is  set  on  the  gunner’s  quadrant  as 
follows: 


The  Tables  Ilia  and  Illb,  are  given: 

— For  the  I.  and  2.  charge  — one  and 
— For  the  3.  and  4.  charge  — one  (since  the  pS  diffe- 
rences for  the  charges  are  very  small). 

The  Tables  IIIc  and  Illd  are  given: 

— For  1.  charge  — one,  and 
— For  2.  3 and  4 charge  — one. 


Examples:  1.  By  low-angle  fire  with  HE  shell  M55,  third  charge 
range  5000  meters,  for  S = + 80/000,  E vill  be: 

E = T + (S  + pS)  = 307  -f-  85  - 392/000  (according  to  table  Ilia). 

For  S = —80/000,  E will  be: 

E _ T _ (S  + pS)  = 307  — 84  = 223/000  (according  to  table  Illb), 
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2.  When  firing  with  the  same  shell,  fourth  charge,  high-angle 
fire,  range  8000  meters  and  S = + 60/000,  will  be:  • 

E = T + (S  — pS)  = 993-54  = 939/000  (according  to  table  IIIc). 

For  S = — 60/000,  E will  be: 

E = T — (S  + pS)  --  993  + 34  = 1027/000  (according  to  Table 

Illd). 

Use  of  Table  IV 

This  table  contains  the  value  of  the  coefficient  to  be  mul- 
tiplied by  the  values  of  probable  table  errors  and  displace- 
ments in  range,  when  the  target  is  located  on  the  front  (+  n) 
or  rear  slope  ( — n). 

The  values  for  the  ranges  and  probable  errors  given  in 
the  Table  II  are  aplicable  only  when  the  target  is  located  on 
horizontal  ground. 

If  the  target  is  located  on  the  front  slope  the  probable 
error  and  displacement  on  the  ground  would  be  decreasing  and 
if  the  target  is  on  the  rear  slope,  they  would  be  increasing. 

a)  Coefficient  I for  the  front  slope  is  less  than  one  unit: 


c;a  = sirt0;5in  [180  — ('0-1- wj]  since 

sin  [180  — f0  -j-  n)]  = sin  that  is 

sin  0 sin  0 

c~a  - and  If  — 7^-- — 

sin  0+n)  sinf0+nt 


then  c~aX 


b)  Coefficient  I'  for  the  rear  slope  is  greater  than  1 : 


c:  a — sin  (180  — 0):sin  /0  — n) 
since  the  sin  (180  - Q)—sin&  that  is 
sin  0 sin  0 


^ ^sin(&—n)  sin  (0  — n) 


par  A 


then 


The  values  I and  V depend  on  the  angle  of  fall  and  slope 
of  the  ground.  The  last  vertical  column  of  the  table  IV  gives 
the  values  of  the  coefficient  when  firing  on  vertical  targets. 
By  means  of  these  values,  the  probable  error  in  height  can  be 
computed; 

1 Eph  = Epr  A j 


where  a = tg  0 

The  sloping  of  the  ground  in  % is  computed  by  dividing 
the  variation  in  altitude  of  2 points  with  the  horizontal  distance 
and  multiplying  the  result  obtained  by  100. 

Example:  For  firing  with  the  fourth  charge  at  6200  m 
(@  ==  452/000  = 25«25’)  the  displacement  on  the  range  quadrant 
should  be  computed  in  order  to  obtain  a jump  of  100  m; 

a)  on  the  front  slope  (n  = + 15%)  and 

b)  on  the  rear  slope  (n  = — 15%) 

41 
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a)  Far  a jump  of  100  m.  on  the  front  slope  a displacement  on 
the  range  quadrant  of: 

a = = 130  m (=&  1 1/000)  is  required. 


b)  For  a jump  of  100  m on  the  rear  slope  a displacement  on 
the  range  quadrant  of: 

a = ^ = 67,5  m(=  5,7  6 000)  is  required. 


Use  of  Table  V 

This  table  contains  genuine  values  of  trigonometric  func- 
tions for  angles  in  mils  (1/6400  of  the  circumference  of  the 
circle). 

Example:  For  origle  of  195/000,  acording  to  the  Tahlo  V; 

a)  tang  a = 0,194 

b)  sin  a = 0,190 


Use  of  Table  VI 

The  table  VI  gives  data  for  decomposition  of  the  ballisti- 
cal  wind  into  components. 

On  different  altitude,  the  wind  has  different  speed  and 
direction.  The  wind  is  artificially  determined  and  the  sum  of 
corrections  is  given  as  for  the  actual  wind.  The  wind  computed 
according  to  strata  of  the  atmosphere  is  the  ballistical  wind, 
being  given  by  the  meteo-station. 

The  wind  is  computed  according  to  strata  in  hundreds  of 
meters  (200,  400,  800,  1200,  1600,  2000,  2400  and  4000),  being 
given  in  the  fourth  figure  group  in  the  metro  message,  while 
the  direction  angle  of  the  wind  for  the  same  trajectory  in 
hundreds  of  mils  and  speed  in  m/sec.  is  given  in  the  fifth  figure 
group  in  the  metro  message  (the  last  two  figures). 

The  wind  affects  the  direction  and  range  of  firing  in  de- 
pendance  upon  the  angle  and  speed.  The  angle  of  wind  is  the 
angle  between  the  direction  of  firing  and  the  direction  of  the 


wind.  This  angle  is  measured  (in  counterclockwise  direction) 
from  the  firing  direction  to  the  direction  from  which  the  wind 
blows. 

The  angle  of  wind  is  equal  to  the  direction  angle  of  the 
target  less  the  direction  angle  of  the  wind  shown  in  the  metro 
message  for  the  atitude  corresponding  to  the  ordinate  of  the 
summit  of  the  trajectory:  = a Jtc  — a tzw. 

If  the  direction  angle  of  the  target  is  less  than  the  direc- 
tion angle  of  the  wind,  it  should  be  increased  prior  to  reduction 
by  64-00. 

For  the  angle  of  wind  and  speed  data  are  taken  from  the 
table  for  the  longitudinal  and  lateral  component  of  the  wind. 

The  direction  of  the  wind  is  computed  with  an  accuracy 
of  1-00  and  speeds  of  1 m/sec. 

If  the  strength  of  the  wind  is  over  10  m/sec.  take  the 
value  from  the  column  10  and  that  of  a number  which  when 
added  to  10  would  give  the  actual  strength  of  the  wind. 

Example:  Direction  angle  of  the  target  (a':::c)  = 29-00  and  the 
direction  angle  of  the  wind  (a-nw)  = 36-00.  Angle  of  the  wind  = aitc 
— aTtw  = (29-00  + 64-00)  — 36-00  = 57-00. 

If  the  speed  of  the  wind  is  13  m/sec.  Wx  - (,7  m/s  and 

Wy  = 6,3  m/s.  ^ „ 

By  Cl  vv  = 57-00  the  wind  decreases  the  range  and  deviates  the 

projectile  to  the  left  (see  Table  VI). 


. a TiC  - 29-00 
. a TcW  = 36-00 
. / W = 57-00 


Use  of  Table  VII 

This  Table  contains  data  for  the  probability 
is  more  favourable  viz,  greater  inasmuch  as  the  probable  de- 
flection  is  smaller. 
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The  % of  hits  into  the  target  depends  on  the  probabi- 
lity factor. 

a)  Determination  of  % of  hits  by  means  of  the  proba- 
bility factor 

— When  the  mean  hit  is  anywhere  in  the  target 


— Computation  of  the  percentage  of  hits  on  the  rectan- 
gle target:  First  the  probability  for  the  strip  I should  be 
sought  and  then  for  the  Strip  II 


// 

Drwg.  7 


b)  Computation  of  the  % of  hits  by  means  of  the  disper- 
sion pattern 


2% 

7% 

16% 

25% 

25% 

16% 

7% 

2% 

1 1 

2.5!  4.5 

7 9 

12  13 

13  12 

9 7 

4,5  2,5 

1 1 

Example:  Firing  is  performed  with  the  HE  shell  Oct>-350,  fourth 
charge  at  4800  met  (Vd  = 18  m.  Vp  = 2,6  m).  The  aim  is  a bridge  of 
a length  of  40  ahd  width  of  7 m.  The  mean  shot  is  reduced  by  correc- 
tion to  the  center  of  the  nearer  riband  of  the  bridge.  How  much  shells 
are  to  be  fired  in  order  to  obtain  3 hits  into  the  target  if  the  direction 
of  firing  is  perpendicular  to  the  direction  of  the  extension  of  the  bridge? 
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, , It  means  that,  out  of,  100  shellk  fired,  i0,4  would  ffell  on  the 

bridge,  and  in  order  to  obtain  3 hits  3 X 100  :10.4  = 29  shells  should 
be  fired. 


Use  of  Table  VIII 

This  table  contains  data  for  conversion  of  mils  in  de- 
grees and  minutes. 

The  values  in  degrees  and  minutes  for  mils  from  1 to 
99  are  shown  in  the  right  half  of  the  Table  and  for  conversion, 
they  should  be  added  to  the  values  for  hundreds  of  mils  from 
the  left  half  of  the  Table. 


Use  of  Table  IX 


This  Table  contains  data  for  conversion  of  degrees  in 
minutes  and  mils. 


The  values  in  mils  for  the  minutes  are  shown  in  the 
right  half  of  the  Table  and  for  conversion,  they  should  be 
added  to  the  values  of  degrees  from  the  left  half  of  the  Table. 


Use  of  Table  Xa  and  Xb 


This  Table  serves  for  conversion  of  barometric  pressure 
for  the  firing  position  (VP  = FP),  if  the  pressure  of  the  AMS 
(artillery  meteo-station)  is  known  as  well  as  difference  in 
altitude  of  the  meteo-station  and  firing  position. 

The  Table  Xa  is  used  when  the  firing  position  is  above 
and  the  Table  Xb  when  it  is  below  the  AMS. 


Example:  The  barometric  pressure  at  the  AMS  is  716  mm.  What 
is  the  barometric  pressure  at  the  firing  position  if: 

a)  VP  is  above  the  AMS  by  180  m ^nd 

b)  VP  is  below  the  AMS  by  320  m? 


a)  From  the  Table  Xa  (by  interpolation),  the  pressure  VP  = 701  m 
is  determined. 


b)  From  the  Table  Xb  (by  interpolation),  the  pressure  VP  = 744  m 
is  determined. 


Use  of  Table  XI 


This  Table  serves  for  a secure  and  prompt  determina- 
tion of  sign  of  the  deflection  and  range  corrections  due  to 
various  factors  affecting  the  flight  of  the  projectile. 


CONVERSION  DATA 


1 meter 

= 

1,094  yards  = 

3,2808  feet 

1 cm 

= 

0,3937  inch 

1 cm^ 

0,155  in^ 

1 cm^ 

= 

0,061  in3 

1 kg 

= 

2,2046  pounds 

I gr 

— 

0,0353  ounces 

1 lit. 

= 

2,128  pints 

1 kg/cm- 

= 

14,223  lbs/in2 

1 degrre 

17,7778  mils 

1 minute 

= 

0,2963  mils 

1 mil 

= 

3,375  min. 

1 mi/hr 

= 

0,447  m/s 

1 ft/sec 

= 

0,3048  m/sec. 

1 Farenheit 

1,8  C + 32 

1 C 

5/9  (Farenheit 

minus  32) 
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PART'  VII 


BASIC  TABLES 


HE,  SHELL  M.55 


HE  SHELL  OF-350 
and 

HE,  AT,  SHELL  BP-350/2 
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Charge! 

Vo  = 22^  m/s 


C O R . R E C T I O N S 


rOellection,  due  to  I 


raSjge.  due  to 
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HIGH-ANGLE  FIRE 
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HE  SHELL  MSS  with  Fuze  UTU,  MSlAS  and 
HE  SHELL  OF-350  with  Fuze  KTM-1 


0 epr  j epd  | eph 
mil  meter 

11  I 12  I 13 


1110  62.27 
1125  63  J 8 
1140  64  09 
1156 


CORRECTIONS 


Deflection,  due  to 
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correction  sign 


Factor  affecting  the 
[light  of  the  projectile 


Mode  of 
affecting 


Lateral  wind  From  left 


Cant  of  the 
cradle  of 
trunnion 


Longitudinal 

wind 


Right  wheel 

lower  Nj 

Left  wheel  lower 


From  the  front 
From  the  back 


I Air  temperature  Higher  than  150C| 


Atmospheric 

pressure 


Muzzle  velocity 


Powder 

temperature 


I Weight  of  the 
I projectile 


Lower  than  150C| 


Higher  than 
normal 
Lower  than 
normal 

Greater  than 
normal 

Smaller  than' 
normal’ 

Higher  than 
normal 
Lower  than 
normal 

Greater  than 
normal 
Smaller  than 
normal 


Deflection  to 
the  right 

Deflection  to 

the  right 

Deflection  to 
the  left 

Deflection  to 

the  right 

Deflection  to 
the  left 

Reduces  the 

range 

Increases  the 
range 

Increases  the 
range 

Reduces  the 
range 

Reduces  the 

range 

Increases  the 
range 

Increases  the 

range 

Reduces  the 
range 

Increases  the 
range 

Reduces  the 
range 

Affects  in  dif- 
ferent  ways 


REMINDER  FOR  THE  FIRING  OPERATOR 

A — PREPARATION  FOR  INDIRECT  FIRING 

1.  Location  of  the  base  piece  is  determined  according  to 
the  computed  angle  of  site  of  the  defilade  (s),  which  is  compu- 
ted against  the  formula: 

I s = T — T (Dz  + 200)  ±8  \ 

where: 

T = angle  of  elevation  of  the  topographic  range  of  the 
most  unfavourable  point  on  the  line  of  the  smallest  distance, 

T (Dz  + 200)  = angle  of  elevation  of  the  topographic  dis- 
tance of  the  defilade  ridge  increased  by  200  m; 

S angle  of  site  of  the  most  unfavourable  point  on  the 
line  of  the  smallest  distance. 

Danger  ridge 

Defilade  ridge  Defilade  plane 


2 Defilade  height  in  meters  (ViZ)  for  76  mm  weapons  is 
minimum  8 meters,  and  for  105  mm  weapons  is  minimum  12 
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meters.  When  firing  by  night,  without  the  charge  for  reduction 
of  flame,  the  ViZ  would  be  increasing  by  1,5  — 2 times.  The 
Viz  is  computed  against  the  following  formula,  whenever  pos- 
sible to  measure  the  Si  from  the  ridge: 


ViZ-^Dz  (s-  8i)  I 
defilade  height  in  meters; 

distance  from  the  battery  to  the  ridge  of  the  deH- 


Kin; 


angle  of  site  of  the  defilade  measured  from  the  loc  -™ 
lion  o:  the  weapon  or  ridge  of  the  defilade; 

.b:  angle  of  site  of  the  danger  ridge  measured  from  tl  .e 

defilade  ridge. 

vJoiT’pination  of  ViZ  when  Si  cannot  be  measured  from 
the  defilade  ridge  is  graphically  made,  according  to  the  da;;a 
taken  from  the  map  as  follows: 

ttoe  variation  in  altitude  of  the  firing  position  (VP  = 
deiiiaao  l idge  and  danger  ridge  is  determined  from  the  map. 

- - A horizontal  line  is  drawn  on  a paper  and  the  distance 
irom  the  wmapon  to  the  defilade  ridge  and  from  the  defilade 
ndge  to  the  danger  ridge  is  plotted  on  it  in  arbitrary  proportion. 

— From  the  place  of  the  weapon,  from  the  defilade  ridge 
projection  and  danger  ridge,  lines  perpendicular  to  the  horizon  - 
tal lire  are  drawn  and  metric  scales  are  inserted  on  them  in 
appropriate  relation. 

On  the  perpendicular  line  of  the  defilade  ridge  anti 
danger  ridge  their  variations  in  altitudes  in  relation  to  the 
weapon  are  plotted. 

— The  points  thus  obtained  are  connected  by  the  line 
which  is  extended  to  the  point  of  intersection  with  the  perpen- 
dicular line  from  the  weapon  location  and  the  defilade  height 
is  read  off  on  that  perpendicular  line  (Drwg.  2). 

3.  Determination  of  the  minimum  elevation.  The  minimum 
elevation  can  be  calculated  according  the  formula: 

j Emin  = 8 + T (Dz  + 200)  | 


The  angle  of  site  of  the  defilade  (s)  is  measured  by  means 
of  the  weapon  or  instrument.  Angle  of  elevation  (E)  for  the 


distance  to  the  defilade  ridge  increased  by  200  m is  taken  from 
the  Firing  table  for  the  charge  selected. 

4.  Quick  preparation  of  the  initial  elements^).  Prior  to 
assigning  the  firing  mission,  the  weapon  is  laid  in  the  initial 
position  (OP),  Drwg.  3 and  the  length  of  the  base  (B)  deter- 
mined. 


Danger  ridge 


The  procedure  described  herein  is  applicable  to  the  Aiming 
circle  PB-1  and  weapon  supplied  with  panoramic  telescopes  where  the 
figures  indicating  divisions  on  the  azimuth  scale  increase  in  counter- 
clockwise direction. 

Initial  direction  (OP)  is  that  direction  passing  through  the  center 
of  the  zone  of  fire  and  targets.  It  is  expressed  by  means  of  the  azimuth 
in  rounded  up  hundreds  of  mils  being  given  to  all  the  weapons  and 
instruments  of  the  artillery  group. 

The  procedure  for  laying  the  weapon  in  initial  direction  (Drwg.  3) 
is  as  follows; 

The  aiming  circle  is  placed  at  Idast  30 — 50  m from  the  weapon 

and  prepared  for  operation;  . 

— On  the  aiming  circle  azimuth  scale  the  initial  direction  is  set 

(considering  the  correction  too).  ^ i ^ 

The  scale  and  micrometer  are  set  with  0-00  to  match  the  index 

(black^scale)^^_^^  the  monocular  of  the  aiming  circle,  sight  (mark)  on 

the  panoramic  telescope  of  the  weapon.  . , xu  v 

The  angle  is  read  off  on  the  scale  and  micrometer  (on  the  black 

scale). 

The  angle  read  off  is  ordered  to  the  weapon; 

— Sight  OR  the  aiming  circle  with  the  angle  ordered. 

This  operations  is  repeated  2-3  times  (depending  on  the  time 
available)  for  elimination  of  the  errors  involved  by  the  displacement  of 
the  panoramic  telescope  when  sighting  on  the  aiming  circle. 
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meters.  When  firing  by  night,  without  the  charge  for  reduction 
of  flame,  the  ViZ  would  be  increasing  by  1,5  — 2 times.  The 
Viz  is  compnted  against  the  following  formula,  whenever  pos- 
sible to  measure  the  Si  from  the  ridge: 


iade 


nor. 


; ViZ  (s-  Si)  I 

whei  e ; 

Viz  -----  defilade  height  in  meters; 

Dz  u:--::  dlstaiice  from  the  battery  to  the  ridge  of  the  defi- 
oi  km; 

s r angle  of  site  of  the  defilade  measured  from  the  loca- 
) ' * he  weapon  or  ridge  of  the  defilade; 

-5.  - angle  of  site  of  the  danger  ridge  measured  from  tiie 
deidr  io  ridge. 

v.’omputation  of  ViZ  when  Si  cannot  be  measured  frcrn 
the  (iriijade  ridge  is  graphically  made,  according  to  the  daia 
taken  nom  the  map  as  follows: 

T.-.e  \'anaiion  in  altitude  of  the  firing  position  (VP  = FI:‘) 
: ridge  and  danger  ridge  is  determined  from  the  map. 

A.  Horizontal  line  is  drawn  on  a paper  and  the  distance 
the  v/eapon  to  the  defilade  ridge  and  from  the  defilade 
ridge  to  the  danger  ridge  is  plotted  on  it  in  arbitrary  proportion. 

- h rorn  the  place  of  the  weapon,  from  the  defilade  ridge 
projection  and  danger  ridge,  lines  perpendicular  to  the  horizon 
tal  liiu::  are  dravvn  and  metric  scales  are  inserted  on  them  in 
appropriate  relation. 

— On  the  perpendicular  line  of  the  defilade  ridge  and 
danger  ridge  their  variations  in  altitudes  in  relation  to  the 
weapon  are  plotted. 

~ points  thus  obtained  are  connected  by  the  line 
which  is  extended  to  the  point  of  intersection  with  the  perpen- 
dicular line  from  the  weapon  location  and  the  defdade  height 
IS  read  off  on  that  perpendicular  line  (Drwg.  2). 

3.  Determination  of  the  minimum  elevation.  The  minimum 
elevation  can  be  calculated  according  the  formula: 

j Emin  =zs  + T (Dz  + 200)  I 


d('ri]ad': 


irom 


The  angle  of  site  of  the  defilade  (s)  is  measured  by  means 
the  weapon  or  instrument.  Angle  of  elevation  (E)  for  the 


distance  to  the  defilade  ridge  increased  by  200  m is  taken  from 
the  Firing  table  for  the  charge  selected. 

4.  Quick  preparation  of  the  initial  elements^).  Prior  to 
assigning  the  firing  mission,  the  weapon  is  laid  in  the  initial 
position  (OP),  Drwg.  3 and  the  length  of  the  base  (B)  deter- 
mined. 


Danger  ridge 


b The  procedure  described  herein  is  applicable  to  the  Aiming 
circle  PB-1  and  weapon  supplied  with  panoramic  telescope-s  where  the 
figures  indicating  divisions  on  the  azimuth  scale  increase  in  counter- 
clockwise direction. 

Initial  direction  (OP)  is  that  direction  passing  through  the  center 
of  the  zone  of  fire  and  targets.  It  is  expressed  by  means  of  the  azimuth 
n rounded  up  hundreds  of  mils  being  given  to  all  the  weapons  and 
instruments  of  the  artillery  group. 

The  procedure  for  laying  the  weapon  in  initial  direction  (Drwg.  3) 
is  as  follows: 

— The  aiming  circle  is  placed  at  Idast  30—50  m from  the  weapon 
and  prepared  for  operation;  ^ 

On  the  aiming  circle  azimuth  scale  the  initial  direction  is  set 

(considering  the  correction  too).  . , , 

The  scale  and  micrometer  are  set  with  0-00  to  match  the  index 
scdlo) 

By  rotating  the  monocular  of  the  aiming  circle,  sight  (mark)  on 
the  panoramic  telescope  of  the  weapon,  i 

The  angle  is  read  off  on  the  scale  and  micrometer  (on  the  black 

scale). 

The  angle  read  off  is  ordered  to  the  weapon; 

— Sight  on  the  aiming  circle  with  the  angle  ordered. 

This  operations  is  repeated  2—3  times 
available)  for  elimination  of  the  errors  involved  by  the  displacem-::>nt  of 
the  panoramic  telescope  when  sighting  on  the  aiming  circle. 
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[ nl8x 


m . 


Micrometer  scale 
Azimuth  scale 


Index 

Drwg.  3 

After  assignment  of  the  firing  mission,  the  following  is 
determined  (Drwg.  4): 

--  Distance  commander  — target  (Dk)  rounded  up  to 
hundred  of  meters. 

— Angle  between  the  initial  direction  and  target  (3);  the 
sign  of  the  angle  is  » -r  « if  the  target  is  on  the  left  of  the  OP, 
and  » — « if  it  is  on  the  right  of  the  OP; 


OP 


— Orientation  with  respect  to  the  base  piece  from  the 
target,  for  the  purpose  of  which  the  marking  from  the  (initial 
direction)  OP  should  be  added  the  angle  between  the  (initial 
direction)  OP  and  the  target  with  the  appropriate  sign. 

— Angle  between  the  extended  line:  commander  — target 
and  direction  to  the  base  piece  (a). 

Remark:  The  angle  a is  determined  according  to  the  fol- 
lowing table: 


Marking  (sighting)  of  the  base  piece 

Angle  a is  equal  to 

0-00  to  16-00 

Marking 

16-00  to  32-00 

32-00  — marking 

32-00  to  48-00 

Marking  — 32-00 

48-00  to  64-00 

64-00  — marking 
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— Deflection  of  the  commander  in  range  (d)  visually  or 
to  the  formula: 


d - Bsin  (1600  — a) 


target  (Db),  according  the  fc 


Dh  Dk  ± d 


(PC)  according  to  the  formula: 


If  the  result  obtained  is  greater  than  25  mils,  it  is  increa- 
sed by  2%. 

Various  instances  of  determination  of  the  angle  of  site: 


• :>.rici;iax  is  rounded  up  to  the  decreasing  sense  for 
, da\  :ng  a ; r « sign  if  the  observation  post  is  on  tl 
■'  sign*  if  ii  is  on  the  right). 

Jeilection  from  the  OP  to  the  battery,  for  the  purpo 
the  angle  between  the  OP  and  target  with  appropria 
the  target  parallax  should  be  added  up. 


Db 

Drwg.  5 


Angle  of  site  of  the  target,  according  to  the  formula: 


HC  = surelevation  of  the  target  above  the  battery,  being 
an  algebraic  sum  of  the  surelevations  ob  the  observation  post 
over  the  battery  (ho)  and  surelevation  of  the  target,  above  the 
observation  post  (hC). 
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After  giving  the  order  to  the  battery,  the  following  is 
computed: 

— Coefficient  of  the  distance  (KU),  according  to  the 
formula; 


with  an  accuracy  of  0,1  (if  the  KU  is  less  than  0,3 
with  an  accuracy  of  0,01); 

— Displacement  of  the  azimuth  scale  (SU)  for  a bound 
in  range  of  100  m according  to  the  formula: 


(Sign  for  SU:  when  increasing  the  distance  the  firing  plane  is 
placed  and  vice  — versa). 

5.  Abridged  preparation  of  initial  elements 

Prior  to  assignment  of  the  firing  mission: 

— The  base  piece  and  observation  post  are  plotted  on 
the  map  as  well  as  the  initial  direction  passing  through!  these 
points. 

— The  altitude  of  the  target  is  determined  on  the  map. 
After  assignment  of  the  firing  mission: 

— The  target  is  plotted  on  the  map  (board). 

— By  measuring  on  the  map  (board),  the  deflection  of 
the  initial  direction  to  the  target  is  determined. 

The  topographic  distance  (range)  of  the  target  is  measured 
on  the  map. 

The  angle  of  site  of  the  target  is  determined  according 
to  the  formula: 


^ — sur elevation  of  the  target  above  the  weapon; 

DtC  — firing  distance,  measured  (if  the  obtained  angle 
of  site  is  axceeding  25  mils,  it  is  ancreased  by  2%). 


— Corrections  due  to  difference  between  actual  and  table 
firing  conditions  are  approximately  determined  and  recorded. 

— The  initial  elements  are  determined. 

— The  coefficient  of  the  distance  (KU)  and  the  azimuth 
displacement  (SU)  are  determined  and  by  a great  parallax 
(above  5-00)  — MD  and  SU. 

(MD  = coefficient  by  correction  — see  Drwg.  9). 

6.  Computation  of  ordinate  of  the  trajectory 

Approximate  determination  of  the  ordinate  at  any  point 
of  the  trajectory,  in  low  — angle  fire  is  made  according  to  the 
formula: 

Yd  ~d  (E  — Td ) 

where: 

Yd  = ordinate  sought;  d = horizontal  distance  for  which 
the  ordinate  is  sought  in  km;  E — angle  of  elevation  for  firing 
on  the  target;  Td  ==  elevation  (table)  for  distance  d. 

7.  Danger  area  for  own  troups 

The  danger  area  for  own  troups  is  determined  according 
to  the  Table  below: 


Danger  area 
infantry  is 

Fire 

I In  supine 

position 

in  meters  if 
of  shelter 

Remark 

In  prone 
position 

Front  I 6 Vd  - 30 

Flank  , 6 Vp  -r  30 

I i 

6 Vd  + 15 

Vd  (Epr),  Vp  (Epd)  are 
g Yp  4-  2^5  set  for  the  appropri- 

ate charge  and  range. 

The  size  of  the  danger  area  on  front  slope  is  decreased  to 
some  extent,  and  increased  on  the  rear  one  (parallelly  with  the 
increase,  respectively  decrease  of  the  Vd  and  Vp).  The  danger 
area  is  increased  when  there  is  an  obstacle  to  the  trajectory  of 
the  projectile  (tall  trees  etc)  in  the  vicinity  of  own  troups. 
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The  danger  area  is  practically  assumed  to  be  400  m when 
the  tro'ups  are  in  the  open  and  200  m when  they  are  in  shelters. 
Firing  in  the  danger  area  is  made  only  upon  request  or  upon 
order  of  the  infantry  commander. 

B — CORRECTION  BY  SENSING  OF  SHOTS 
1.  Correction  by  parallax  up  to  5-00 

Correction  is  made  with  single  bursts  from  the  base  piece 
up  to  starting  of  seeking  of  the  last  bracket.  Seeking  of  the  last 
bracket  and  resuming  of  correction  is  made  by  rapid  fire  with 
2—3  shells  in  single-piece  firing  and  with  one  shell  per  weapon 
of  eadi^Sirs^^^^  intervals  enabling  sensing 

Deflection  correction  consists  of  correction  of  the  firing' 
direction  and  arrangement  of  the  sheaf. 

lin  A direction  is  good  if  the  shots  are  in  the  observation 
n'  deflection  is  measured,  multi-^ 

^led  by  KU  and  the  correction  to  the  side  of  target  ordered. 

. e correction  is  determined  with  an  accuracy  up  to  1 division 
ot  the  micrometer  scale.  When  it  is  between  0-20  and  1-00  it 
can  be  rounded  up  to  the  nearest  five  and  when  ove  1-00  to  the 
nearest  ten. 

sheaf  is  arranged  by  deflection  correction  of  each 
weapon  separately  or  of  the  entire  battery. 

Range  correction  is  made  by  enclosing  the  target  within 
a bracket  and  sometimes  (e.g.  when  firing  in  the  vicinity  of 
own  troups)  by  drawing  the  shots  nearer  to  the  target. 

would-be  ^lisplacement  on  the  range  quadrant 

4 first  brackets  after  rapid  preparation- 

visuallirin?L“ssTonf during 

When  the  parallax  exists,  the  displacement  of  the  range 
simultaneously  involve  the  change  of  the  al- 

th^^hote  in  purpose  of  maintening 

the  shots  in  the  observation  line.  Thereby,  by  the  increase  in 


range,  the  azimuth  change  is  directed  to  the  side  of  the  battery 
(away  from  itself)  and  by  the  decrease  to  the  side  of  the  obser- 
vation post  (toward  itself). 

The  bracket  obtained  is  gradually  splitted  and  the  cor- 
rection resumed  after  obtaining  of  the  authorized  last  bracket 
or  authorized  mixed  group,  upon  which  group  firing  is  proce- 
eded. 

2.  Correction  by  parallax  exceeding  5-00 

For  conducting  correction,  it  is  necessary  to  determine  the 
coefficients  MD  and  SU.  This  is  performed  graphically  and  by 
means  of  the  formula: 


Drwg.  9 0 

Correction  procedure.  After  sensing  the  first  shot,  its 
deflection  from  the  target  is  measured  on  the  divisions  of  the 
azimuth  scale  and  divided  by  MD,  the  result  being  rounded  up 
to  whole  numerals  of  the  range  quadrant  intervals,  making  the 
appropriate  correction  on  the  range  quadrant  and  the  subse- 
quent projectils  is  fired. 

h The  last  bracket  is  the  one  of  a width  of  4 Vd  (table)  practically 
being  50  or  100  meters,  depending  on  the  firVhg  range,  size  of  Vd  etc. 

The  authorized  bracket  is  the  last  bracket  where  at  least  2 shots 
have  been  sensed  on  each  limit. 

2)  The  authorized  mixed  group  is  a group  of  shots  obtained  under 
the  same  elevation  in  which  the  minus  and  plus  relation  is  2 : 2,  2 : 3,  etc. 
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sensing  of  shots  in  range  (in  relation  to  th( 
observation  line,  the  azimuth  is  changed  for  20  — 40  interval' 
with  an  aim  of  bracketing  the  target  within  the  angular  bracVet 
By  the  azimuth  change,  such  number  of  intervals  is  take 
which  can  be  divided  by  the  SU.  In  order  to  maintain  the  sho 

quadrant  is  simultane- 
o > changed  wuh  the  change  of  the  azimuth,  by  the  ap’  U 

of  the  i'®''  azimuth  change  is  taken  to  the^^i’ile 

ot  the  observation  post,  the  range  is  decreased,  and  if  to  the 
opposite  Slide,  the  range  is  increased. 

^ After  clearly  sensing  the  shot  on  the  other  side  of  the 

Simultaneous^ 

bracket  the  correction  is  maL*wUh^iAg\e'rounds^‘3ter'^M^^^^^^^ 
m bursts,  m battery  or  platoon  firing  and  with  ranid  fh-rnf  >' 
rounds  if  firing  from  the  weapon.  ^ " 

If  all  the  shots  of  the  bursts  are  of  the  same  sense  th ' 
.ange  quadrant  ,s  changed  according  to  the  variatiM  of  th,- 
mean  shot  from  the  target.  If  shots  are  on  eilhTr  sWe  ot  he 

funng?lt^hTno?e;tedd^“ 

the  last  angular  bracked  ortTe1im!L“  i^U  t'erugh  to 
nave  one  securely  sensed  shot,  respectively  ^ 


c — GROUP  FIRING 
1.  Firing  on  infantry  in  motion. 

™p4SS®  ?p"  “."S'.*®  !"= 

^ourftos  “the  f ” ”•  in  rangTdu 

^oup  tiring,  the  range  quadrant  is  shifted  by  50  to  200  mp 

(depending  on  the  speed  and  course  of  the  Lrgel"  On 


to  500  meters  the  target  is  fired  by  shifting  the  aiming  point 
to  elevation. 

2.  Firing  on  cavalry  and  motocyclists  is  made  with  shell 
with  superqui.ck  fuze  (with  minimum  charge  for  the  respective 
range)  or  with  delay  fuze  for  obtaining  ricocheting,  or  with 
time  fuze  (How.  105  mm).  Firing  is  made  by  impacts  of  4 shells 
per  weapon  and  on  immobilized  targets  up  to  6 shells  per 
weapon. 

The  range  quadrant  and  azimuth  are  shifted  to  the  side  of 
motion  of  the  target  (100  to  200  meters),  and  the  azimuth  scale 
acording  to  the  speed  und  course  of  the  target. 

3.  Firing  on  live  targets  at  rear  slopes  is  made  with; 

— shell  with  superquick  fuze; 

■ shell  with  delay  fuze  if  ricocheting  is  required; 

— shell  with  time  fuze  (How.  105  mm). 

Firing  with  shell  with  superquick  fuze  is  made  by  impacts 
of  2 shells  per  weapon,  in  bounds  down  slopes  of  50  to  100 
meters. 

For  the  firing  with  projectile  with  time  fuze  such  traje- 
ctory (charge)  must  be  choosen  which  angle  of  fall  is  approxi- 
mately equal  to  the  angle  max.  or  few  smaller  of  the  slope 
angle  (— n).  After  firing  adjustment  on  the  ridge  is  finished, 
the  firing  is  continued  by  displacement  of  the  bursting  points 
along  the  trajectory  (by  time  changing  for  0,2  — 0,4  sec.). 

The  number  of  springs  (time  changing)  depends  of  the 
target  wideness. 

4.  Firing  on  observed  unsheltered  live  force  and  unshelte- 
red firing  points  is  made  with  shell  with  time  fuze  or  delay  fuze 
(for  obtaining  ricocheting)  or  with  superquick  fuze  (if  ricochet 
firing  is  not  possible),  minimum  charge.  Firing  is  mmde  by  im- 
pacts of  3 — 6 shells  76  mm  per  weapon  or  2 — 4 shells  105  mm, 
alternately  in  bursts  with  appropriate  firing  intervals. 

Ammunition  expenditure  per  batteery,  after  completed 
correction: 


Number  nf  shells 

76  mm  ! 105  mm 

By  firing  up  4 km 

By  firing  up  4 km 

30  - 35  1 20  - 24 

45  — 52  30  — 36 
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5.  Firing  for  destruction  of  live  force  in  observed  trenches. 

Firing  for  destruction  of  sheltered  live  force  in  open  trenches 
IS  made  with  shell  with  delay  fuze,  for  obtaining  ricochetins 
and  if  this  is  not  possible,  with  superquick  fuze.  Firing  on  live 
targets  in  covered  trenches  is  made  with  delay  fuze  minimum 
charge. 

firing  is  conducted  in  rapid  fire  impacts  alternately  in 
bursts  of  4—6  shells  per  weapon. 

For  10  m long  trenches  (up  to  3 km)  by  ricochet  firing 
by  flanc  impact  firing,  40  shells  are  required  (duration  of 
x5-;-25  minutes  and  by  front  firing  with  delay  fuze  with  cO 
slieiis;  — duration  of  fire  20—40  minutes; 

By  firing  over  3 km  (up  to  6 krn)  the  ammunition  expe’  - 
diture  IS  increased  1,5  times  and  by  firing  over  6 km  — ' > 
times. 


6.  Neutralization  of  live  force  in  observed  trenches 

ni^ade  with  shell  with  superquick  fuze  or  with  delay  fuze  ffe 
obtaining  ricocheting).  Firing  is  made  in  volleys  (2 — 4)-  in  th^ 
meantime  observation  firing  is  performed.  Volley  firing*  2— 
shells  with  rapid  fire,  then  methodical  fire. 

For  trenches  of  100  m length,  10  shells  are  required  pe- 
minute  for  volley  firing  and  1/2  to  1 shell  for  observ^ion  firing 

hP  ricochet  firing  shal 

be  13  to  1/2  and  with  delay  fuze  1/2  to  2/3. 

7.  Neutralization  of  unobserved  live  force  and  firing 

made  with  shells  with  superquick  and  dela^. 
fuze  (loi  obtaining  ricocheting).  If  covered  shelters  occur  i^ 

S'impMt  flrTng 

vati™  ™ meantime  ebser- 

vat  on  firing  is  performed  in  intervals  or  without  them  10—12 

^e  s requirrandl- 

uniformely  fired  at  in 
Dounos  of  2 — 3 Vd.  Sheaf  of  fire  for  effect. 

®f  unobserved  live  force  and  firing 
Ma^f^  «or  ohti^  made  wia  shell  with  superquick  fuze  of 
^e  “Pacts  which 

1r'T7i“.7V‘''  acnoii  oi  tne  target  is  observed. 

during  oSIwng 


9.  Direct  firing  with  single  weapon 

a)  Firing  on  immobilized  targets  is  made  with  sheU  and 
fuze  corresponding  to  the  character  of  the  target. 

When  first  observation  is  obtained,  a bracket  of  100  m is 
sought  (if  the  distance  to  the  target  is  1500  m (or  200  m)  if 
distance  to  the  target  is  over  1500  m).  The  bracket  may  be  smal- 
ler or  deeper,  depending  on  the  size  of  the  deviation. 

When  a hit  into  the  target  is  obtained  or  in  close  vici- 
nity thereof,  group  firing  with  the  same  range  quadrant  is  per- 
.formed.  Group  firing  is  performed  also  with  the  range  quadrant 
for  the  center  of  bracket  of  100  m,  on  the  limits  of  which  one 
hit  has  been  surely  observed. 

If  in  group  firing  the  sign  relation  less  than  3 : 1 is  obtai- 
ned, firing  is  resumed  with  the  same  range  quadrant  and  in 
rapid  fire. 

When  the  number  of  hits  of  one  sign  is  greater  than  the 
opposite  one  by  3 times  at  least,  or  if  aU  hits  are  of  the  same 
.ngn  the  range  quadrant  is  shifted  for  50  m or  the  sighting  point 
is  changed  and  firing  resumed. 

b)  Firing  on  tanks.  When  firing  tanks  (height  of  appr.  2 m) 
the  size  of  the  sweeping  range  is  300—400  m and  the  maxi- 
mum firing  range  1000  meters. 

The  scale  and  micrometer  are  set  to  32-00,  and  the  initial 
range  setting  according  to  the  sensed  range. 

The  lead  is  determined  according  to  the  angle  of  course 
of  the  tank  moving  toward  the  weapon,  speed  of  motion  of  the 
tank  and  time  of  fight  of  the  projectile  on  the  respective  range. 

The  lead  is  taken: 

In  silhouettes  — By  cross  motion  of  the  tank  at  a speed 
of  25  km/h  (half  of  its  silhouette  if  the  angle  of  the  course  is 
15 — 30®  and  1 silhouette  if  the  angle  of  course  is  31 — 60®). 

— In  mils  (on  the  panoramic  telescope);  by  cross  motion 
of  the  tank  at  a speed  over  25  km/h  and  lateral  motion  of  tank 
at  any  speed.  The  size  of  the  lead  in  mils  is  determined  accor- 
ding to  this  Table  (see  page  128)  — applicable  for  muzzle  velo- 
city of  the  projectile  of  400  m/sec.  and  less. 

When  the  head  is  in  silhouettes,  sighting  on  half  a sil- 
houette (1  silhouette)  is  made  in  front  of  the  tank  on  the  direc- 
tion of  movement. 
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When  the  lead  is  in  mils  sighting  is  made  on  the  front 
edge  of  the  tank. 

Deflection  corrections: 

— When  the  deviation  of  the  burst  is  small  )up  to  0-05) 
the  sighting  point  is  changed  for  half  a silhouette  to  the  odd-.- 
site  side. 

— When  the  deviation  of  the  burst  is  great  the  azimulii 
IS  changed  to  the  appropriate  side  and  same  sighting  point  is 
sighted. 


Movement 
of  tank 

Angle  of  course 
of  the  tank 

Velocity  of 
movement 
km/h 

Lead  in  mils 

30 

12  ' 

15o_3oo 

35 

14  : 

40 

16 

C i-  0 V.- 

o 

CD 

J 

30 

18  i 

35 

21 

40 

24 

10 

8 

15 

i 12 

Late  r a 1 

61— 90« 

20 

25 

1 16 

20 

30 

24 

35 

28 

10 

32 

Range  corrections: 

When  the  tank  is  in  sweeping  range,  the  sighting  point 
is  changed  to  the  appropriate  side  (higher  or  lower),  for  half 
of  the  height  of  the  tank; 

^ff  the  Sweeping  range  new  range 
quadiant  setting  is  taken  without  changing  the  sighting  point. 

By  front  movement  of  the  tank  the  center  of  the  tank 
base  IS  sighted. 
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D — TABLE  OF  FIRING  RATE,  EFFECT  OF  SHELL 
AND  AMMUNITION  EXPENDITURE 

1.  Table  of  technical  firing  rate  for  the  mean  charge: 


I 

3 

5 

10 

15 

30 

Time  of  dura- 

b 

CO  — 

3 h 

b 

CO  ~ 

6 h 

tion  of  firing 

CO 

m i n 

u t e 

s 

CJ  o 
2 ^ 

CJ  C 

Number 

76 

mm 

20 

40 

50 

i 

1 55 

i i 

68  j 

no 

53 

375 

oo 

CO 

1 

CO 

600 

of  shell 

per  we- 
apon 

105 

mm 

8 

18 

24 

36 

; 48 

^ 84 

43 

300 

27 

460 

Between  two  intervals  for  which  the  firing  rate  is  speci- 
fied in  the  table,  it  is  considered  that  the  rate  is  uniform,  e.g. 
for  25  minutes  the  weapon  76  mm  can  fire  with  the  mean 
charge: 

„ (110-68)  42 

68  + . 10  = 68  + . 10  = 96  shells. 

2.  Effect  of  shell  on  open  targets; 

L';  M : > 

— Powerful  action  (hitting  90%  of  targets  at  the  surface): 

76  mm  105  mm 

— in  the  front  8 m 12  m 

— in  depth  5 m 8 m 


face): 


— Effective  action  (hitting  50%  of  targets  at  the  sur- 

76  mm  105  mm 

— in  the  front  30  m 45  m 

— in  depth  15  m 20  m 

— Number  of  injurious  fragments  200  — 250. 
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3.  Effect  of  76  mm  shell  with  delay  fuze  on  medium  hard 
ground: 

Dimensions  of  the  funnel:  dia  0,8 — 1 m 

depth  0,3  — 0,5  m. 

4.  Average  expenditure  of  shells  by  neutralization  of  battery 

per  1 ha: 


Duration  of  neutra- 
lization per  ha 

. 

1/2 

1 i 2 

I 

3 

4 

7f)  mm 

Number  of 

72 

96 

144 

180 

204 

rounds 

105  mm 

48 

64 

96 

120  1 

1 

136 

a.  Firing  for  destniction  of  a unprotected  (out  of  the  shelter) 
battery  (of  4 weapons). 

shells  per  battery  (after  completed  cor- 


Range  km 

76  mm 

105  mm 

4 

288 

128 

6 

1 480 

192 

8 

352 

6.  Expenditure  of  shells  for  NZV  stationary  barrage  fire: 

a)  for  76  mm:  6 shells  in  rapid  fire  and  10  bursts  per 

wepan  (a  total  of  64  shells  per  battery); . ^ 

b)  for  105  mm:  4 shells  in  rapid  fire  and  6 bursts  per 

weapon  (a  total  of  40  shells  per  battery):  ^ 

individual  immobilized  points 

fired  ^ ^ minute  shall  be 

filed  from  each  weapon.  If  the  wind  speed  is  6 — 7 m/sec  the 
number  of  shells  is  increased  by  50 QQ%..  ’ 


- ABBREVIATIONS  USED  IN  THE  TABLES 

angle  between  line:  commander-target  and  di- 
rection to  the  base  piece 
azimuth  of  target 
azimuth  of  wind 
artillery  meteo^station 

angle  between  the  initial  direction  and  target 

base 

target 

volume 

caliber 

probability  factor 
horizontal  distance 

deflection  of  the  commander  in  range 

delay  action 

drift 

distance  commander-t^get 

distance  from  the  batteiy  to  the  defilade  ridge 

distance  battery-target 

topographical  range 

angle  of  elevation 

rnihimiim  elevatic^il 

fork 

firing  position  (VP) 
fuze  setting 
feet 

air  pressure  (baronihtric) 

surelevation  of  the  above  the  battery 

surelevation  of  the  target  ^btive  the  observation 

post 
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observation  post  over  the 

- high-explosive 

- libres 
~ meter 
--  model 

- coefficient  by  correction 

- muzzle  velocity  (Vo) 

~ front  slope 

- rear  slope 

- normal  weight 

- nitrocellulose  powder 

- stationary  barrage  fire 

- initial  direction 

- aiming  circle 

- point  detonating  fuze 
maximum  pressure  of  powder  gases 
weight  of  the  projectile 

parallax  of  the  target 
' percentage  of  hits 

correction  for  angle  of  site 

range 

hexogen 

angle  of  site 

angle  of  site  of  the  danger  ridge 
angle  of  site  of  the  defilade 
displacement  of  the  azimuth  scale 
superquick  action 

table  angle  = E of  the  topographic  ranee 

trinitrotoluene  (TNT)  ^ 

superquick  (SQ) 

elevation  (table)  for  distance  d 

lactory 

factory 

temperature  of  air 

t^h  = temperature  of  powder 

trini  trotoluene 

time  of  flight 

angle  of  fall 

delay  action 


muzzle  velocity  (MV) 
probable  error  range  (epr) 
probable  error  deflection  (epd) 
probable  error  height  (eph) 
defilade  height 
firing  position  (FP) 
terminal  velocity 

surelevation  of  the  target  above  the  weapon 

weight  (W) 

lateral  wind  (Wy) 

rear  wind  (Wx) 

lateral  wind  (W — D) 

rear  wind  (W — R) 

maximum  ordinate 

ordinate  sought 

mils 


For  the  angle  which  is  being  set  on  the  sighting  device  during 
sighting  the  target  the  term  »Azimuth«  was  used. 
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1 — cap 

2 — head 
2 — body 

4 — safety  counterstar 

5 — locking  ring 

6 — sleeve  spring 

7 — sleeve 

8 — striker 

9 — felt  wads 

10  — detonator 

11  — felt  wad 

12  — booster  cup 

13  — booster 
14^ — felt  hvad 

15  — detonator  holder 

16  — seal  ring 

17  — safety  sleeve 

18  — primer 

19  — firing  pin 

20  — safety  spring 

21  — firing  pin  head 

22  — closing  disc 


Fig.  7a  - FUZE.  PD,  KTM-1  f„  HE.  SHELL  OF -350  (HE) 
12 


Fig.  7a  — FUZE,  PD,  KTM—1  for  HE,  SHELL  OF  — 350  (HE) 
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1 — cap 

2 — shear  wire 

3 — striker 

4 • — fuze  body 

5 — striker  cap 

6 — impact  element 

7 — sleeve 

8 — cap-shaped  support 

9 — safety  sleeve 

10  — ball 

11  — resistance  washer 

12  — closing  cap 

13  — flash  tube 

14  — ball 

15  ^ firing  pin 

16  — spring 

17  — detonator  holder 

1 — washer 

19  — detonator 

20  ■ — . booster 
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1 — cap 

2 — shear  wire 

3 — striker 

4 — fuze  body 

5 — striker  cap 

6 — impact  element 

7 ■ — sleeve 

8 — cap-shaped  support 

9 — safety  sleeve 

10  — ball 

11  — resistance  washer 

12  — closing  cap 

13  — flash  tube 

14  — ball 

15  firing  pin 

16  — spring 

17  — detonator  holder 

18  — washer 

19  — detonator 

20  — booster 
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22  — factory 
35  — lot 

4695  — number  of  projectiles 
45  — year  of  manufacture 


35  — 14  — lot  of  material 
63  — hardness  test 


inspector’s  mark 


for  HE,  SHELL  BP— 350/2 


Fig.  9 — STAMPING  ON  HE,  SHELL 
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I I'  f R 0 D U c T I 0 H 

1.  SCOPE 

The  book  ES  111,76  mra  I-Ioxontain  Oim  lu  48  Bl,  BlAl,  B1A2,  B1A3 
and  3lA4  T o?Tienclature  contains  all  data  concerning  component  part  of 
tiiis  weapon  and  should  be  used  by  the  ordJiance  personnel  for  identifi- 
cation, storage  and  i3s^;e  uerposes.  In  addition  to  weapon  conponent 
parts  tne  list  includes  accessories  au.d  special  tools  required  for  use 
and  naintenance  of  tlie  weapon. 

The  weight  data  given  in  coluj;i:i  7 of  the  f oraenclat-ure  nay  be 
used  for  a.1'1  require^aents  of  plann.ii\g,  tr'-,r'.sT)ortatiou  and.  stora.ge  'lur— 
poses.  It  should  be  !:ept  in  nir.d  that  t-io  given  wei.ghts  are  net  v/eights, 
and  the  weights  of  preservation  means  and  packing  /re  not  included. 

2.  EAlLAh'ATIO' ' Of  .h' ; hC  T 'JL  d AE  hd.:.DT'  CA 

Column  1 - I'.’.EI.  Ao  - in  tAe  :“omencl,';,ti..re  is  used  as  a 

register  of  producer  inter,  al  referei'.ces  and  register  of  nomenclature 
numbers  of  same  parts. 

Column  2 - :0;.  LAB.  RE  .'I.C.-ER  - contcoins  the  m/.rk  of 

the  basic  trnit  /for  exajaple  B lo2/  and  part  nur.iber  /for  example  lloo3/ 
and  serves  for  evidence,  storage  an'I  derand  of  parts. 

Column  3-  PAOAIC.'A  j:  PEA:-..L  aEI'BJSJ.CE  - contains  the 
reference  according  to  which  the  respective  part  is  manufactured.  It  is 
used  to  find  the  corresponding  part  and  to  order  parts  from  the  producer. 
For  more  expedient  : dentiiication  of  parts  when  only  the  producer  inter- 
nal references  are  known  a register  of  producer  internal  references  is 
attached  as  an  appendix. 

Column  4 ~ .j-hAu  .1.  :..l'IC.  - the  v/ea,pon  component  parts 

are  listed  <i,ccording  to  assemblies,  su.iaccemlies  and  parts.  The  v/eapon 
id  d vided  in  assemblies  representing  a physical  and  functional  unit 
/for  exa?.ipi3,..-'unmL9  r/itii  riur.sle  bin,].:e/  and  ouch  o.ssenblies  into  subas- 
semblies accordk  to  fuctional  rel  tion  which  also  rep.resent  a physical 
and  fiuictional  -j.t  /for  exrs.ple,  m ..title/  o:-  only  a functional  miit/  for 
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exanple,  breechrin-  lock/, 

that  tho  n^e  fcT  *“  s 

tars  and  f„r  tUe  part  the  most  charaTtlrHur 
letters  until  the  remaining  desorintive  w" 

letters.  3«entionally  certain  small  subasLlueVir” 

parts  ca::  not  be  disas'^emblfiri  ii03?e  the  compone? 

es  a part,  and  the  componenT  ITs"!'  ttse"*  “ 

etep  /for  example,  grease  cup/.  " * Siren  in  the  fort 

V/hen  a part  is  not  used  for  ,ii 
a determined  model,  than  at  the  end  of  th  "d""” 

in  particular,  it  is  writen  tc  whi  V of  such  part, 

™le.  only  for  BUI/,  if  LZTieTluTr 

parts  differ  m.  the  same,  oharaoteristlo  for  -u-  otl^  of 

oomplete  assembly  is  listed  separately  witl  " ' ***' 

pertains,  ^ “ote  to  which  model  it 

Column  5-  u^ijm  ^ . . 

HPterlal  as.  pieoes,  sets,  meters,  eto.^"''"’  of 


^ OI"  M1T3  PES  ASlBimiy  OP  Tins 

-■P..rts  built  - in  a assembly  resZtlir”™  ““ 
duiltin  two  or  more  assembLL  Ip  J 

part  has  a assembly  nomenclature  „;u„ber  ouch 

olature  number  where  it  appeared  for  the  arsTt™'’'  ^’^'’-oembly  ncm. 

-r.ed  z in  Column  9 of  the  iromenclature  1:": 

ture  numbers  of  same  parts  shows  in  how  ^^Sleter  of  nomenola- 

eubassembllss  such  part  appears  and  nl””''  -espeotivsly 

upon.  The  quantity  of  parts  per  assembly*’’ 
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Column  8 - PICrlfllE  Fo  - gives  the  nximber  of  the  figure 

in  the  Fomenclature , where  t]ie  part  can  be  seen. 

Column  9 - FOi’S  - The  parts  which  reappear  in  more 

assemblies  respectively  subasserablies  are  marked  with  2 in  this  colum. 
Also  other  remarks  important  for  certain  nomenclature  items  are  writen 
in  this  colUT-m, 

3.  AFRE7IATI0F3  A-D  SYJIEOLS 

The  following  abreviations  and  sjaubols  are  used  in  this  book; 
ivLCAAiJ-a 
diai.ieter 

0 lo  as  outer  dia,  08  « inner 

(■la 

nilimeter 
meter 
kilogram 
pieces 

set  /assc'  bly/ 
length 
v/idth 
hight 
thickness 
pitch 
r.iaximmi 
uininiim 
steel 
copper 
rubber 
sheet 
aluminum 
bronze 
dimension 

SYMBOLS 

^ the  part  reappear  in  severr..!  assemblies  or 

subas3em;jlies*  'J^ho  register  of  nomenclatur© 
nmibers  of  saiae  parts  siiows  where  the  part 


0 

0 lo/0  8 

ram 

m 

kg 

pcs 

set 

Igt 

wid 

h 

th 

ph 

; iin 
-St 

cop 

rub 

sh 

aluiu 

bz 

dim 
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BS  2 


-appeals  ana  «.e  quantity  pa.  eo.pleto  weapon. 

weapon  set  /weapon  spare  parts,  tools  .-uni  ao-  ' 
cessories/. 

Battery  set  - box  Uo  o / « 

® ^ P^rts,  tools 

and  accessories/. 


4.  raPKREFOES  BETOBi;  WEAPOP  hoDEIS 

tJie  course  of  manufnotuM  ortorTri'’^*”**''  Particular  model  done  in 
following^  svma  H 48  B1  are  the 

76  mn  KOBIrPAl;;  SIT  I148  B1 

Pisn  ana  no  Paginal  de- 

■ aanrled  out  on  the  same. 

76  * tIOlTWII-  srar  1146  BUI 
7he  76  nin  aontain  gun  i;  40  pi  «i  .• 

nodal  /Bl/  ae  follows:  ^ *^6  basic  weapon 

1.  Breechblock 

/BI02-I40CI/  is  slotted  on  '>P®«hblolc 

‘-408  Of  the  ha:..er.  and  for  ^ prevent 

ger  lever  shaft  for  firLTover  LTyaT/sr  ‘"‘S- 

ser  with  triggering  shaft  /^lo2-i45i5/.  . °^-^‘*524/,  auxiliary  trig, 

over  iany,ra  /BI02-I45I6/,  handle  fir’j  ‘rt«erlng 

■rith  circular  case  and  guide  of  the  bl  ’'rtechblock 

^ opring  for  opening  the  breechblct 
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2*  Becoil  mechanism 

The  counter  piston  rod  /Blo2~183o2/  and  recoil  length  regula** 
tor  /Blo2-15oo8/  is  redesigiied. 

3*  Hydropneumatic  recuperator 

a/  0?he  recoil  length  regulator  nut  /Blo2-173o4/  is  redesigned. 

b/  Hae  following  is  added  to  the  recoil  length  regu.lators 
the  ring  for  the  recuperator  liquid  filling  valve  nut  /31o3-178l4/{  nut 
M 22x1,2  miu  for  the  recuper':tor  liquid  filling  valve  /Blo3-178o5/# 

4*  Shields 

a/  The  bottom  shields  are  shortened, 

b/  The  top  shield  brackets  .and  top  shield  bracket  loushes 

/B1o2“346o1/  are  reinforced, 

0/  Two  shield  supports,  left  and  right,  complete  /Blo3-347oo/ 

are  added, 

MOUI!TAIir  GUII  76  mm  I;:48,  1 1A2 

Includes  all  changes  characteristic  for  weapon  BlAl  and  the 

following; 

a/  On  the  botton  cariage,  a new  spring  with  coil  spring  and 
serai-axle,  right  /Blo4-28ooo/  and  left  /Blo4"29ooo/  is  raountdd, 

b/  A nbw  wheel  with  semi-elastic  tyre,  right  /B4I6-I5I00/  and 
left  /B4I6-I6I00/  is  mounted. 

c/  Tv/o  complete,  left  and  right  supports  /Blo3-347oo/  are  added, 
riCUHTAIIT  GUII  76  mm  M48,  B1A2 

Includes  all  changes  characteristic  to  weapon  BlAl  and  the 

following; 

a/  On  the  bottom  carriage  a new  spring  with  coil  spring  and 
semi-axle  is  mounted,  right  /Blo4-2aooo/  and  left  /Blo4-29ooo/, 

b/  A new  wheel  with  semi-elastic  tyre  is  mounted,  right 
/B4I6-I5I00/  and  left  /B4I6-I6I00/. 

c/  The  width  of  the  bottom  shield  wings  is  decreased  /for 
32,5  mm/,  right  /Blo2-341o3/  and  left  /Blo2-342ol/, 


lo 


i 


lining  — P-ator  free  piston  rttl,  n leather 

17710  ic  replaced  with  a rubber  sealing  BI04-I77I0. 

e/  The  h,.raulio  li,«i,  eteol  MJ  is  replaced  with  steel 

FriOUI  TAI'B  GUn  76  mm  M48,  BlA3 

following, Characteristic  to  weapon  B1A2  and  the 

...A “ - 

t/  In  the  hydrmiTio  iiToni-a  . •, 

ber  aealinss  and  all  met.l  nerts  which  -^design  of  rub.-... 

ling  systei.  3=  - ^ ^ connection  with  the  sea- 

fron  number’  3103.“"°"'"''  Ihtrodnoed  on  the  weapons 

sealing  /31o5-l71o5/r^^3^'''"'^"  follows;  recuperator  cylinder 

“ fing.  reorjrator  :::L” 

recuperator  piston  sealing  /Blo5-172o8/  . /I!lo5-172c6/ 

...u^ ....  - -“■••>■<» 

case  sealing  ring  /Blo5-175o5/,  recu  fcchPomtor  cylinder  sealing 

••••  ...■ 

/B105-17609/,  free  piston,  body  /BI05-1770,/  * 

sealing  ring  /Blo5-177o3/.  seal'  • piston 

: ‘m™  ....« 

“ 36x1.5  CM  . eealing  ring  /BloJ-iyseO/  . ® /Bl»5-178oV,  nut 

-olye  /B105-17806/,  regul.ator  sealing  rlng^l'i 
tor.  body  /Blo5-17816/(  recoil  regulator  ! { ««»“  regula- 

-tor  liouid  fiUf„,  sealin!  /Brf  ''"'°5.175,7/,  recupe- 

milng  hole  Plug  eealing  /Blo5-17e2o//  re  uT®''''  '^'"^"hter  liquid 
/B105-17821/,  nut  M 38x1.5  seallnr  sealing 

case  sealing  /Blo5-182o8/,  brake  sealml  ^^^'’5-18404/,  brake  sealing 
case  eealing  /Blo5*177o9/j  plug  j brak  /®3,“5.185o3/,.  brake  sealing 

/SI05.I86I0/,  compensator  piston  b d / hols 

sealing  ring  /Bloa-l871o/,  oou.^LZ  eo-Pens  tor  piston 

/ and  the  pusher  nawl  -pr^^ 

pawl  .^or  recocking 
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/BI02-I42II/  is  modified. 

MOMIAIK  GUII  76  mm  M48,  B1A4 

Includes  all  changes  charcicteristic  for  weapon  B1A3  except  the 

following » 

a/  The  wheels  are  with  pneura  .tic  tyres  Blo3-3oooo  and  Blo3- 
-3I000  on  which  the  parts  are  redesigneds  wheel  linb,  rim  and  linb  cap# 
The  new  parts  are  marked  Blo6=32oo2i  Blo6-32ool  and  Blo6-32oo3# 

5.  SIGPITIhG  DEVICE 

The  following  sighting  devices  pertain  to  the  Mountain  Gun 
76  mm  M48,  BlAl,  B1A2,  B1A3: 

- Range  quadrant  DB-1 

- Panoramic  telescope  M 57  or  panoramic  telescope  SG  Ml 

- Gimners  quadrant  M 5o 

- Lighting  accessory  PO-Z 
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Homenclature  Producer* e 

number  ini;e:mal 

I reference 


BloS^^lloeo 

BI02-II00I 

BI02-II002 

BI02-II003 

Blo2— II004 

BI02-II005 

BI02-II006 


I A112*19986 
I AII4-I9115 
I A114~23874 
I All.i-19987 

I AII4-.I9II6 
AII4-29I25 
AII4-I9II4 


maMULoo?  I 


BIjoMLZooo 

11q^12oo1. 

]lila0->12oo2 

XIa2->12Qa(3 


BlaMLaoo# 

Bloe»12Bo$ 

Bla2->12iMi6 

Hla2-]2Bo7 

BloML2ofl8 


JOAHi&Sm 

J2J4H19!B]L 

M^UJthSSuSJ 


19  Ja3JihS9ta9 

mm9^i2mir  Mxuh&em 


D s If  0 M I I]  A T 


Mountain  gun  76  mm  M48  B1 
Mountain  gun  76  cua 
Mountain  gun  76  mm  1^48  B1A2 
Mountain  gun  76  mm  M48  BI.43 
Mountain,  gun  76  mm  M48  BIA4 

I.  BAHBEI7  BRBEOmiFG,  rv-TL^ 
mzZLB  BEUCi  A® 

llooo  - BAi^EL 

barbel 

^oarrelc-rryiig  .froift 
STB,  baiu*el  carryng  rear 
Barrel  body 

SIB  0 lox28,  front  and  rear  eye 
SORK,  M 2oxl,5,  rear  eye 

eve*  ® Sront  and 

rear  eye  pin  fastenin/?- 


M laiagth  Xo  m rear  e3re 
feocfir 


IsreocS&rJjsg  rdL^^t  l>rozize 
'bareecHKrjLing^  Xeft;  bronse 
composed,  of 

X .’H^ir*HTB\g 

X BaJLl 

X>  XBd^QRSje3rto(r  bodj^ 

Id  Xfi^  lopeeclirjLng  carzTZig  and 
arUSXdaX  recoXl 

bnffjLng  copper 

fflLiffiMtji  Xef^  bnfTjLnig  copper 


K fityXy  slide  i^»ecial  bronze 
M X09  qaadranl  plane  extensian 


01  qaadsazil  plane  cotensian 
toomze  safielj 


U ^ Xength.  IX  mmg.  qfoadrant 


Quanti-  | ' ' 

ty  per  Weight  Pi.cni 
assemb-  per 

liL^Se.  ""“i"  r 

apon  Xgs 

^ 7 ri 


77,000  9 

o,o57 
o,l3o 
66, 600 

0,017 

o, 080  I 


1 J 

PC8  1 

/ j 

\ ' 

0f002 

a’  ■ ■ 

set  1 

10“ 

pcs  1 

o,3oo 

pcs  1 

o^3oo  ; 

pcs  2 

o«oo3  12 

pcs  1 

o«21o  lo 

pcs  1 

o,o7o 

pcs  1 

OyOTO 

pcs  1 

489600  lo 

pcs  6 

O9O03 

pos  1 

OgoTo 

pes  1 

09002 

pos  4 

O9O02 

Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


Producer's 

Internal 

reference 


^2  I AII4-19527 


/993-I064 
AII4..19548 
994-I0I3 

A114-2789 

A994-I065 

^14-19547 


AII4-2807 


A114-2799 

A114^2797 

AII4-2793 


AII4-2793 

A113~23896 

AII4-I6I09 

114-29465 


AII4-280I 


iai4-2794 


AII2-I9720 


114-20062 


114-20062 


114-20063 


114-20063 


334-19469 


D E ir  0 n I ij  3.  j 0 


""pirie“ch^e3:!fe“  ef 

ERSBOHHijig  lqck 

WOK.  body  /With  bolt  ill4-279o 

**  aye. taper 

Plir,  0 3x2o 

SPRXJTQ  0 0 ft  1 

SBAPT,  breeohring  lock 
Era,  breeohring  look  bolt 


B ABRBI  Airo  aR.iDLB  LINK 


fastening 

BOM,  link  crank  lever  fastening 

13.5,  0 Of 

ning  bolt  ^ <iranklever  faste- 

SHAPl,  link  gear 
com^saTiiia  hack,  link 
GHAl'IK  LEVER,  link 

SCREW,  M loxl,  link  connecting  rack 
stop 

SCREW,  M 16x1,5,  link  gear  shaft 
safety 

GEAR,  link  spur 


13000  - M^TLS  WITH  r.^IUZZLE 
33R-.KE 

M/J'TTLE  WITH  RRJZZLE  BR^JKE 


SLIDE,  length  42o  rmn,  nantle  front, 
right,  bronze 

SLIDE,  length  42o  imn,  raantle  front 
left,  bronze 

SLIDE,  length  460  mm,  mantle  rear, 
right,  bronze 

SLIDE,  length  460  mm,  mantle  rear, 
left  bronze 

LUBRICATOR  composed  of: 

1 Spring 

1 Ball 

1 Lixbricator  body 


o»oo2  lo 


0*024  lo 
0,009  lo 


o,o39  lo 


0.572  lo 
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21  I Bl'o2-12ol2  AII4-I9527 


22  BI02-I2I00 


D E I'l  0 M I IT  A T I 0 IT 


SCREW,  MS,  length  12  mm,  biiffing 
plate  cheese-headed 


BREEGHHIIIG  LOCK 


23  BI02-I2I0I 

24  BI02-I2I02 

25  BI02-I2I03 

26  BI02-I2I04 


27  BI02-I2I05 


993- I064 

A114-19548 

994- I0I3 
A114-2789 


A994-I065 


28  I BI02-I2I06  AII4-I9547 


29  BI02-I2200 

30  BI02-I220I 

31  Blo2-122o2 

32  Blo2-l22o3 

33  Blo2-122o4 


34  Blo2-122o5 


39  BI02-I22I0 


AII4-2807 


AII4-2799 


AII4-2797 

A114-2798 


Ail4-2793 


35  Blo2-122o6  A113-23856 

36  Blo2--122o7  Ail4-l6lo9 

37  BI02-I220S  114-29465 


33  Blo2-l22o9  AII4-280I 


AII4-2794 


40  : Blo2-13ooo  A112-1S720 

41  BI02-I3I00 


42  BI02-.I3I0I  AI4-20062 


43  BI02-I3I02  114-20062 


44  BI02-13I03  114-20063 


45  BI02-13I04  114-20063 


I46  Blo2-12oo3  B4-I9469 


LOCK,  body  /with  bolt  All4-279o 

PUT,  0 6x25  inm,  lock  bolt  eye, taper 

PUT,  0 3x2o  mm,  lock  shait,  taper 

3PRIITG,  0 lo  0 8,  length  32,  0 of 
wire  1 mm,  breechring  lock 

SHAPT,  breechring  lock 

EYE,  breechring  lock  bolt 

B.ARREL  AITD  CR.ADLE  LINK 

PIN,  0 2,5x15  mm,  link  fastening 
bolt  head 

head,  liiik  crank  lever  fastening 
bolt 

BOLT,  link  crank  lever  fastening 

SPRUTG,  0 11/0  9^  length  13,5,  0 of 
'wire  1 mm  link  cranklever  faste- 
ning bolt 


SEAPl',  link  gear  pcs 

OOUBECTim  RACK,  link  pos 

CRAl'TK  LEVER,  link  pcs 

SCREW,  M loxl,  link  connecting  rack 

stop  peg 

SCREW,  M 16x1,5,  link  gear  shaft 

safety  pcs 

GEAR,  link  spur  pcs 


13000  - MAI^TLS  WITH  MUZZLE 
3R..KE 

M.UTTLB  WITH  LTUZZLE  BR  IKE- 


SLIDE,  length  42o  mm,  mantle  front, 
right,  bronze 

SLIDE,  length  42o  mm,  mantle  front 
lef-t,  bronze 

SLIDE,  length  460  mm,  mantle  rear, 
right,  bronze 

SLIDE,  length  460  mm,  mantle  rear, 
lef-fc  bronze 

LUBRICATOR  composed  of: 

1 Spring 

1 Ball 

1 L^ibricator  body 


0,845  lo 


o,oo2  lo 


o,oo2  lo 


0,113  lo 


o,oo2  lo 

o,o24  lo 
o,oo9  lo 

o,co2j  lo 

o,o39  lo 
0,572  lo 

0,125  lo 

o,ooS  lo 

o,oll  lo 
0,036  lo 


o,oo2  12  X 
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47  Blo2-131o5 

48  B1o2-*12oo8 

49  B1o2-^132oo 


MAITTL^i?  BODY 


A994-1176 


:5o  Blo2-132ol  AII4-I9723 

Bla2-132o2  AII4-19448 

52  B1o2-132o3  AII4-I9436 

53  Blo2— 133oo 

54  B1o2-133o1  AII3-I97I6 


55  Blo2-*133o2 


58  Blo2—134oo 

59  B1o2-134o1 


60  Blo2-134o2 

61  Blo2-134o3 


62  B1o2-135go 

63  Blo2-135ol 

64  BI02-I3502 


65  I Bla2*«»14ooo 


69  BI02-I4I0I 

70  BI03-I4I0I 


71  BI02-I4I02 


72  Bla2-141o3 


AII4-I98I4 


56  Blo2-133o3  AII4-I9717 

57  B1o2-‘133o4  AII4-19718 


A114-23S54 

AII4-I9715 


Alll-19721 

A114^13ol 


66  BI02-I400I  112-23861 

67  Blo3**l4ool  Bl-lo25o 


68  BI02-I4I00 


A994-328 


A994-334 


A994-032 


3CRSW,  M 6x1,  slide  special  bronze 
i?ROI'T  SIGHT-HOUGH 


j PROHT  SIGHT 

SUPPORT,  f2x>nt  sight 

SC^iV,  H 5,  front  sight  support 
fastening 

RECOIL  LEBGHT  RULE 

rule,  Tj^th  scale  from  3oo  up  to  9oo  c 
i*ecoil  length  steel 

ITASHiSR,  rule 

SCSOT,  H 5,  length  18  mm,  2rule  faste- 
ning cheese-headed 

SCasW,  H 5,  length  17  am,  rule  faste- 
ning  counterstmJc 

R3C0IL  LEI:GTH  HTDICATOH 


A114  23884  SPHIHG,  recoil  length  index  leaf 


I2TDICAT0R  BODY,  recoil  length  brass 

RIVET,  0 3x8,  indicator  spring  cop- 
per 

tlUZZLE  BRjlKE 

BIUZZLE  BH.’dCE  BODY 

SCREW,  M 12x1,75,  length  22  mm,  mus 
zle  brake  fastening 


14000  - BREECHBLOCK 


BREECHBLOCK 


BREECHBLOCK  BODY  /only  for  Bl 

BREECHBLOCK  /for  BlAl,  B1A2,  B1A3 
and  B1A4  / 

PIRIIiG  PARTS 

EIHIITG  Pin  / only  for  Bl/ 

PIRIIIG  Pin  /for  BlAl,  B1A2,  B1A3 
and  B1A4/ 

SPRIHG  0 21/015  mm  length  77  mm  0 of 
wire  3 mm,  firing 

LOCK  WASHER,  back  plate  screw  /only 
for  Bl/ 
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BI02-I4I04  A994'^333 

BI02-I4I05  A994^329 

BI02-I4I06  A994-331 

A114'“3oooo 


BI03-I4I07  AII4-29999 


BI02-I4I08  A994«lo86 


BI05-I4I08  A994“1o86a 

BI02-I4I09  A9 94-330 


81  BI02-I4200 

82  BI02-I420I 


B1o2-142o5 


94  BI02-I4300 

95  Blo2-143ol 


97  Blo2-143o3 
,,98;  Blo2-143o4 
99  Blo2-143o5 
W Blo2— 14400 

>!'  BI02-I440I 
»2  Blo2-144o2 


A113-23887 


Blo2-142o2  A994-I097 
BI02-I4203  A114-28o6i 
Blo2-142o4  All4-28o€; 


AII4-2805 


87  3I02-I4206  A994-I096 
83  Blo2-142o7  A994-1411 


89  Blo2-142o3  A994-lloo 


90  Blo2-142o9  A994-I095 

91  BI02-I42I0  A994-lo98 

92  BI02-I42II  A114-23883 


93  BI05-I42II  994-I099 


AII4-I9380 


96  Blo2-143o2  AII4-302 


AII4-303 

A993-360 


A994-386 

A994-945 


D E IT  0 M I N A T I 0 IT 


BACK  PLATE 

STRIKER  PLATE  / only  for  31/ 

SUPPORT,  striker  plate  / only  for  Bl/ 

STRIKER  / only  for  Bl  / 

STRIKER  /for  31A1,  B1A2,  B1A3  and 
B1A4/ 

SEAR  /for  Bl,  BlAl,  B1A2  and  B1A3 
up  to  Ho  31o2  / 

SEAR  /only  for  B1A3  up  to  ITo  31o3 
and  B1A4/ 

SCREV7,  M 7x1,5,  striker  plate  faste-^ 
ning  /only  for  Bl/ 

RECOCKHTG  HAEIDLB, BREECHBLOCK 

C^VSIITG,  recocking  mechanism,  with 
rough  rear  si^t 

BUSHUTG,  handgrip 

PUT,  0 4x25  mm,  recocking  ratchet 
-0  5x38  mm,  handgrip  bushing 

PUT,  0 7i55  mm,  recocking  handle 

AXLE,  handle 

SPRIITG,  0 15,2/0  lo,4  mm  length, 

46,0  of  wire  2,4mm,  ratchet  tor- 


SPRING,  0 18,5/0  15,5,  length  32, 

.0  of  wire  1,5  mm,  handle  axle 

LEVER,  re cocking  handle 

HAIJDGRIP,  recocking  handle 

RATCHET,  recocking  /only  for  Bl, 
BlAl,  B1A2  and  B1A3  up  to  No  31o2/ 

RATCHET,  recocking/  only  for  B1A3 
from  No  31o3  and  B1A4/ 


EXTRACTING  PARTS 

PIN,  0 4x4 o mm,  extractor  shaft 
lever 

EXTRACTOR,  upper 
EXTRACTOR,  lower 
EXTRACTOR  SHANT 
LEVER,  extractor  shaft 
EXTRACTOR  SHAPT  LOCK 


LOCK  STOP,  shaft 

3PRIITG,  0 15/0  11,4  mm,  length  60, 
0 of  wire  1,8  mm  lock 


Quanti- 

ty  per  Weight  . 
assemb-  per  -cas**  jtq. 

Jy  unit  in  te 

the  we- 

, 1!  o 

apon  kgs 


o,3oo  14 


0,228  14 


0,260  17 


0,228  15 

0,045  15 

o,oo4  15 
0,006  15 

o,ol7  I 15  , 

o,o31  1 15 


o,ol2  15 


o,oo5  15 
0,282  15 
o,o43  15 


o,o44  15 


0,004  16 
0,287  16 
0,266  16 
0,377  16 
0,125  16 


o,ol5  16 


p,oll  16 
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Ilo3  B1o2-144o3 

lo4  B1o2-145oo 
■lo5  Bio2“l45ol 
lo6  Blo2-l45o2 


A994-356 


A994-340 

A114-19384 


I lo7  B1o2-145o3  AII4-.I9J8I 

108  Blo2-l45o4  A114-19379 

109  B1o2-145o5  AII4-I9732 

11a  B1o2-145o6  AII4-19734 

111  BI02-.I4507  AII4-I9733 

112  B1o2-145o8  AII4-19735 

113  B1o2-145o9  AII4-I9375 

114  BI02-I4510  All4«»2oo33 

115  BI02-I45II  A114-19376 


116  BI02-I45I2 

117  BI02-I4513 


118  BI02-I45I4 


119  B1o2-*14515 


12o  BI02-I4515 


A994-384 

A113-19946 


AII4-I9932 


B4-^411 


121  BI02-I45I6  994-1145 

994-1244 

122  B1o3-!-14516  B4-6381 

B4-8383 

123  Blo2-14517  A994-354 

124  BI02-I45I8  A994-342 


125  BI02-I4519  A994-339 


126  BI02-I4520  A994-1146 


127  Bla2-14521  A994-1142 


LOCK  BOLT 

miGGERIUa  P.LRTS 

BUSI-IIIIG,  trigger  shaft  lock 

shaft  lock 

Dolt  head  taper 

shaft  lock 

bushing  taper 

0 4x2o  ran,  roller  shaft  taper 

™ever^?fper’ 

™ever^pf“l™'pef 

™usLr^?ap™’ 

shaft  lifter 

spring  retainer  ta,per 

T3olt,with 

lifter,  trigger  shaft 

LOCK  BOLT,  trigger  shaft 

ROLLER,  trigger  shaft 

CASING,  TRIGGER  AIOZLI^IRY  PARTS, 

BODY 

NUT,  M 8x1,25,  lifter  lever  adjus- 
ting bolt 

HANDLE,  auxiliary,  with  triggering 
shaft  / only  for  Bl/ 

HANDLE,  auxiliary I with  triggering 
shaft  /for  BlAl,  B1A2,  B1A3  and 
B1A4/ 

HANDLE,  triggering,  over  lanyard, 
/only  for  B3/ 

HAITDLE,  triggering,  over  lanyard, 

/for  BlAl,  B1A2,  B1A3  and  B1A4/ 

TRIGGER 

SPRING,  0 l2,7/lo,7,  length  35,  0 
Of  Wire  1 mra,  trigger  shaft  lock 
bolt 

SPRING,  0 2l|/l7, 4, length  22,  0 

ofwire  2 rara  trigger 

SPRING,  0 11,4/8,6,  length  4o,  0 
ofv/ire  1,4  mra,  trigger  shaft  lif- 
ter lever  draw 

SPRniG,  0 11/9,4  length  22,  0 of 
wire  0,8  miii  t. rigger  shaft  lifter 
lever  pav/l 
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BI02-I4522  A994-1133 


BI02-I4523  A994~358 

B1o2*»14524  AII3-I9731 


B1o3**14524  B4-»8412 


BI02-I4525  A994-1144 


B1o2-^14526 

BI02-I4527 

BI02-I4528 

BI02-I4529 


A993-335 

AII4-I9729 

A994-1132 

A994-1134 


B1o2-*1453o 

B1o2-*14531 

BI02-I4532 


AII4-I9736 

A994-385 

B4-13oo9 


BI02-I4533  A994-1143 

Blo2->14534  AII4-I9737 


B162-14535  A994-1137 
BI02-I4600  A113-19383 


BI02-I460I  A994-697 

5 , BI02-I4602  AII4-I9999 


6 B1o2-^146o3  A114-2a64 


BI02-I4604  A994-27I0 
BI02-I4605  A994-383 


BI02-I4606  AII4-I9994 

B1o2*146o7  994-616 


B1o2*146o8  994-615 

BI02-I4609  A994-2712 


BI02-I46I0  AII3-I9427 


D E IT  0 M I IT  A T I 0 N 


SPRpTG,  017,1/14,5,  length  7o,  0 of 
wire  1,3  mm  trigger  shaft  lifter 

SHAET,  roller 


SHAPT,  trigger. handle,  over 
lanyard  /only  for  B1  / 


SHAFT,  trigger. handle,  over 
lanyard  /for  BlAJ.,  B1A2.  B1A3 
and  B1A4/ 


17ASHER,  trigger,  casing  screw  elas- 
tic 


TRIGGER,  lever 

lever,  triggershaft  lifter 

PUSHER,  trigger  shaft  lifter 


RING,  trigger  shaftlifter  soring 
spacing  ‘ ^ 


COTTER  PUT,  auxiliary  triggering 
handle  shaft,  0 3,8x42  mm 


SCREW,  M 12x1,5,  roller  fastening 
special  ^ 


SCREW,  M 4^  length,  lo  7m?i,  auxillax--^ 

triggering  liandle fastening 


SCREW,  M8xl,25,  length  23,8  mm, 
lifter  lever  adjusting 


SCREW,  BT  8x1,25,  length  17  mm,  trig- 
gering casing  fastening 


PAWL,  trigger  shaft  lifter  lever 

BREECHBLOCK  OPERATIITG  P.ARTS 

BUSHING,  breechblock  closing  spring 


PIN,  0 3,1x28,  breechblock  guide 
roller  fastening  screw  taper 


KEY,  breechblock  operating  shaft 
and  breechblock  opening  spring 
connector 


LOCK,  breechblock  operating  handle 
ROLLER,  breechblock  guide 


ITUT,  M 15x1,5,  breechblock  operating 
shaft  knurled 


SPRING,  0 34,2/24,  length  161,9 
0 of  wire  5,1  mm,  breechblock 
closing  torsion 


SPRING,  breechblock  opening  watch 

SPRBIG,  0 I3/I0,  length  37,  0 of 
wire  1,5  min  breechblock  opera- 
ting handlelock 

SHAFT,  breechblock  operating 


o,oo7 

19 

o,o3o 

13 

o,o85  18 


o,ool  18 
o,41o  13 


o,o71  18 
0,066  19 


o,illl  19 

o,oo2  23 


0,024  13 


o,blo  19 


0,008  18 

o,ol3  18 


0,512  2o 


0,oo2  21 


o,o22  2o 
0,275  22 
o,ol9  21 


o,l2o  2o 


0,275  2o 
0,532  21 


o,oo4  22 
l,21o  2o 
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m T j.  Producer’s 

No^nolature  internal 


rererence 


154  B1o2->14611  I A994-976 


155  B1o2-14612  A113-2867 


15^  BI02-I46I3 


L57  BI02-I46I4  992-2709 


58  BI03-I46I4  922-2709 


59  BI02-I46I5  993-695 


B1o3*'14615  A113-2866 


BI02-I46I6  AII4-23204 


BI02-I4617  A994-977 


3 1b1o2-14618  A993-359 


164  BI02-I46I9  A994-355 


165  BI02-I4700 


166  BI02-I470I  . A994-980 


67  Blo2-147o2  A994-1150 


68  Blo2-l47o3  A994-978 


69  Blo2-148oo 


7o  BI02-I4506  AII4-I9734 


71  BI02-I480I  A114-19730 


72  Blo2-148o2  A994-1185 


73  Blo2-148'o3  A994-1153 


74  BI02-I4804  A994-1186. 


75  BI02-I4805  A994-1152 


D B I T 0 M I I T A 0?  I 0 N 


SHAFT,  breechblock  operating  handle 
lock 


COVER,  breechblock  operating  handle 
circular  box 


RIITGr,  0 64,8/58,  thickness  3,9  nim 
operating  parts  protecting  felt 


HAIIDLE,  breechblock  with  circular 
box  and  lock  spring  quide  opera- 
ting A114-19425  /only  for  Bl/ 


HANDLE,  breechblock  with  circular 
box  and  lock  spring  quide  opera- 
ting, AII4-I9426  /for  BlAl.  BlA2o 
B1A3  and  B1A4/ 


COIH’IECTOR,  breechblock  opening 
spring  /only  for  Bl  / 


COIHTECTOR,  breechblock  opening 
spring  /for  BlAl,  B1A2,  B1A3  and 
B1A4/  » ^ a 


SAFETY  PIN.,  breechblock  operating 
shaft  nut 


PIN,  breechblock  operating  handle 
lock  shaft 


G’UIDE,  breechblock 


SCREW,  M 12x1,25,  length  22  mrn, 
roller  guide  fastening  special 


SEMIAUTOMATIC  MSCHAITI3M  RETAIITER 


SPRING,  0 13/10  length  26,  0 of 
wire  1,5  lam,  semiautomatic  mecha‘ 
nism  retaining  tooth 


GUIDE,  09,  length  2o,  semiautoma- 
tic mechanism  retaining  tooth 
spring 


TOOTH,  semiautomatic  mechanism  re- 
taining 


OPERATING  C 41^1, SEMIAUTOMATIC  MECHANISM 


PIN,  03,  length  2o,  operating  cam 
body  fastening  bolt  head  taper 


HEAD,  operating  cam  body  fastening 
bolt  knurled 


STOP  PIN,  0 8x15  mm,  cam  crank 
spring  retaining  ring 


BOLT,  operating  cam  body  fastening 


SPRING,  0 23/17,  length  7o,  0 of 
wire  3,  operating  cam  crank 
torsion 


SPRING,  0 15/12,  length  3o,  0 of 
wire,  1,5,  operating  cam  body 
fas  t ening  b o It 


Quanti- 

ty  par  Weight  ^ 
assamb-'  no-n  *0 


assemb—  per 
Unit  ly  of  lanit  in 
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6 I BI02-I4806 


A994-1187 


Blo2-148o7 


A994-1189 


Blo2-*l453o 


AII4-I9736 


BI02-I4808 


Blo2*l48o9 


AII2-20I55 


Bld3-1481o 


B2-8413 


BI02-I5000  Alll-19699 


Blo5'*15ooo 


BI-22I69 


Blo2-15ool 


A113-‘23851 


Blo2-15oo2 


B4-4202 


Blo2-15oo3  A114-19685 


Blo2-*15oo4 


994-588 


Blo2-*15oo5 


994-586 


B1o2-15oo6 


AII4-I9706 


Blo2-15oo7 


AII4-29176 


Blo2-15oo8 


AII3-27176 


Blo3-15oo8 


B3-3589 


Blo2-15oo9 


Bl-8394 


Blo5-15oo9 


BO-22171 


BI02-I50II 


AII4-I9708 


Blo2-15ol2 


994-585 


BI02-I50I3 


994-585 


BI02-I50I4  AII4-29175 


Blo2-12oo3  B4-I9469 


Quanti- 
ty per  Weight 
assemb—  per 
ly  of  unit  in 
the  we- 


WASHER^  0 28/14,2,  thickness  3 
operating  c<ani  crank 


RIUCj,  operating  cam  crank  spring 
retaining 


COTTER  Pill,  0 3^8x42  mrii,  operating 
cam  crank 


CRAIIK,  operating  cam 


OPERATIKG  CAJil  BODY  /only  for  Bl/ 


OPERATIITG  CAM  BODY  /for  BlAl,  B1A2, 
B1A3  and  B1A4/ 


II  - C.iRRIAGE 


A*  TOP  CARRIAGE 


15ooo  - TOP  CARRIAGE 


TOP  CARRIAGE  /only  for  B1,B1A1  and 
B1A2/ 


TOP  CARRIAGE  /only  for  B1A3  and  B1A4/ 


GUIRIER  PROTECTOR 


PHI,  0 3x23,  lock  bolt  stop 


PIN,  0 7x68,  pivot  nut 


LOCK  BOLT  STOP,  trunnion  bearing 
cover,  with  thread  Mlo 


LOCK  BOLT,  tnmnion  bearing  cover 


LOCK-OUT  BOLT,  equilibrator 


PULLEY,  equilibrator  wire  rope 


SLIDER,  recoil  length  regulator 
/only  for  Bl/ 


SLIDER,  recoil  length  regulator  /for 
BlAl,  B1A2,  BLAB  and  B1A4/ 


TOP  CARRIAGE  BODY,  cast  steel, only 
for  Bl,  BlAl  and  B1A2 


TOP  CARRIAGE  BODY,  cast  steel,  only 
for  B1A3  and  B1A4 


CliAIN,  equilibrator  action  lock 
out  bolt 


UPPER  BEARING,  cradle  tmmnion  bron- 


LOWER  BEARING,  cradle  trunnion  bron- 


BEARING,  pulley  shaft  bronze 


LUBRICATOR  composed  ofj 
1 Lubricator  body 
1 Lubricator  spring 
1 Lubricator  ball 
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N omenc  lature 
number 

Producer's 

internal 

reference 

DEIIOMINAT 

I 0 N 

a 

3 

A 

200 

Blo2-15ol5 

A114-19738 

2ol 

Blo2-15ol6 

994-2516 

2o2 

Blo2-15ol7 

994-2519 

2o3 

Blo2-15ol8 

A114-19687 

BI02-I50I9 

Blo2-15o2o 

Blo2-15o21 

Blo2-15o22 

BI02-I5023 

Blo2-15o24 

Blo2-15o25 

Blo2-15o26 

Blo2-15o27 


AII3-I9714 

AII4-I9653 

114-1252 

994-589 

AII4-I9709 

994-II0I 

114-29078 

114-29241 

AII4-23860 


213  Blo2-15o28  994-785 

214  Blo2-15o29  AII4-I9707 

215  Blo2-15o3o  994-587 

216  Blo2-15o31  993-1246 

217  Blo2-15o32  993-1246 

218  Blo2-15o33  AII4-I6II9 

219  Blo2-15o34  AII4-I9702 

220  Blo2-15o35  A114-19652 

221  B1o2-15o36  A114-1969o 

222  B1o2-15o37  A114-19689 

223  B1o2-15o38  994-1o6o 

224  Blo2-.15o39  114-2oo61 

225  Blo2-15o4o  994-2515 


HUT,  M lo,  toothed  sector  fastening 
bolt 

NUT,  M lo,  slider  fastening  screw 
castle 

NUT,  M loxl,5,  lower  shield  bracket 

NUT,  pivot, with  square  thread, 
pitch  4 nm 

BRACKET,  shield  lower 

SPRIHG,  gxmner  protector  leaf 

SHAPT,  0 22x31,5,  trunnion  bearing 
cover 

SHAPT,  0 8x26,  lock  bolt  handle 

SHAPT,  0 15x33  equilibrator  wire 
rope  pulley 

WASip?,  0 2oxlo,5x3,  slider  faste- 
ning nut  steel 

WASHER,  0 28x016x3,  lower  shield 
bracket  nut  elastic 

WASHER,  lower  shield  bracket  spacer 

IIJi)ICii.TOR,  top  carriage  position 


COVER,  trunnion  bearing 

COTTER  PIN,  0 1,8x26,5,  slider 
fastening  nut 

HANDLE,  trunnion  bearing  cover  lock 
bolt 

SECTOR,  elevating  mechanism  toothed 
fight 

SECTOR,  elevating  mechanism  toothed 
left 

HOOK,  equilibrator  steel  wire  rope 
spring  /for  pack  transport  / 

RIVET,  0 2,5x12,8,  equilibrator 
steel  wire  rope  spring  hock 

RIVET,  0 4x8,  gunner  protector 
spring 

SHIELD,  equilibrator  steel  wire 
rope  right; 

SHIELD,  equilibrator  steel  wire 
rope  left 

SCREW,  M lo,  length  27  mm,  toothed 
sector  fastening  countersunk  head 

SCREW,  M lo,  Length  27,5  mm,  recoil 
length  regulator  slider  counter- 
sunk head 

SCREW,  M lo,  length  35  mm,  recoil 
length  regulator  slider  hexagon 
head 
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Producer’s 

internal 

reference 

D B I 

^ 0 M I IT  A T I 0 H 



4 

Blo2-15o41 

Blo2«15o42 

Blo2<-15o43 

B1o2«-15o44 


I Blo2**16ooo 
Blo2— I600I 
Blo2»16oo2 
Blo2— l6oo3 
Blo2-16oo4 
Blo2^16oo5 

Blo2*»16oo6 


994-591 

A114-23857 

AII4-I9700 

AII4-200I6 


AII4-I6509 

AII5-I6295 

A112-*27183 

AII4-8I23 

AII4-I65I0 


A114-19863 

AII4-I9860 

AII4-29225 

Blo2-16oo7  All4-27o74 
BI02-I6008  AII4-27074 
Blo2-16oo9  AII4-8I22 


BI02-I6I00 

BI02-I6I0I 


A113-16286 

AII4-I9504 


BI02-I6I02  AII4-I9503 


BI02-I6I03 

BI02-I6I04 

BI02-I6I05 


AII3-8096 

AII4-I950I 

A114-16298 


BI02-I6I06  AII4-I9502 

Blo2-161o7  AII4-8097 

BI02-I6200  112-8323 


SCREW,  M lenp‘'t’'h  7 mm  x. 

position  inSfSor  ’ 


16  000  - CRilDlE 
CRADLE 

LOCK  BOLO?,  barrel  stay  fastening 

CR.1DLS  BODY 

COVER,  cradle  front 

COVER,  compensator  sjiring 

SCREW,  III  6,  length  13  mm,  stay 
fastening  lock  bolt  stop 

“ lo.  stay  fastening  look 
bolt  safety,  composed  of 

1 spring 
1 ball 
1 screw-body 

SCREW,  M 6,  length  14,5  mm,  cradle 
front  cover 

SCREW,  M 6,  length  2o  mm,  cradle 
front  cover 

SCREW,  M 4,  length  12  mm,  compensator 
spring  cover 

CRADLE  TRtmillON-RICHT 

BALL,  0 3,5  mm,  recoil  indicator 
latch 

SPRINCj,  03,5x12,  0 of  wire  o,5  mm, 
indicator  latch 

CRADLE  TRimiTION,  body 

LATCH,  recoil  length  indicat or, body 

SCREW,  M 5,  length  24,5  mm,  recoil 
length  indicator  latch  fastening 

SCREW,  M 5,  length  6 mm,  recoil 
length  indicator  latch  spring 
fastening 

SCREW,  M lo,  length  3o  mm,  cradle 
trunnion  fastening 

CRADLE  TRUl^MIOH-  LEPT 
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9 I BI02-I620I  |A114«8295 

I B1o2-162o2  iAll4-8294 

i iA1^4^23735 

! Blo2-i^2o4  Ali4-2ol66 


i BI02-16205 

I B1o2-1^2o6 

i 

^ B1o2*162o7 

Blo2^ijSi07  ; 


Blo2— 17ooo 


■111-29091 

Aii4-8293 

114-29205 

A1Z4*,^097 


B1o2‘-16208,  ;All4-.g3735 


B B N 0 M I II  A T I 0 N 


PIW^  0 ^^3  mm,  p^oramic  telescope 
fastening  handle  tapear 

STOP  PIN^  0 3x15  ^ 5 mm^  pianoraiaic 

telescope  Paatening  handle 

irUT,  6^.  panorainic,  telescope 
adjxisting  square  head 

SPRIl'JG,  0 22/19,  length  43 , 0 of 
wirOT  1,5  pan orami c telescope 
fastener 5 torsion 

CRADLS;  TPUWWION,  body 

HANDLE,  panoramic  telescope  fastener 
winged 

PASTENER,  panoramic  telescope 

SCREW;  M lo,  length  3o  mm,  cradle 
trunnion  fastening 

SCREW,  M 6 , ' length  16  mm,  ' pahoramio 
telescope  adjusting 


17ooo  - HYDROPNEimiATIC  RECUPERA- 
TOR 

recuperator 


BI02-I7I0I  AII2-8II7 
Blo2-*171o2  AII4-8II5 


Blo2-»171o3  .UI4-8085 


Blo2— I7I04  A114*8o84 


BI02-I7I05  II4-8IIG 


BI03-I7I05  114-8259 


BI05-I7I05  A114-8259A 


CYLIilDER,  recuperator 

NUT,  M 42x1,5,  recuperator  cylinder 

s e a lin,'^  f n t er  - ing- 

ilUT,  lu  42x1,5,  recuperator  cylinder 
cover 

RIJIG,  0 58/54,  thickness  2 nmi, 
recuperator  cylinder  copper 

JOIUTIIIG^,  0 51,5/42,5  thickness 
12  DM,  recuperator  cylinder  lead 
/ only  for  B1  / 

JOIITTIUGjj^  0 51,5/42,5  thickness 

12  mm,  recuperator  c^rlinder  rub- 
ber / only  for  BlAl,  B1A2  and 
B1A3  up  to  No  31o2/ 

JOINTING,  0 51,5/42,5,  thi&ess 
12  mm,  recuperator  cylinder  rub- 
ber / only  for  B1A3  from  No  31o3 
and  B1A4 


Blo2—172oo  AII3-6005 
BI02-I720I.  AII4-8034 
Blo2-172o2  AII4-8029 


BI05-I7202  I AII4-8029A 


PISTON  WITH  PISTON  ROD 

PISTON  ROD,  recupergictor 

PISTON  noNY,  recuperator  bronze 
/only  for  Bl,  BlAl,  B1A2  and 
B1A3  up  to  No  31o2/ 

PISTON  BODY  recuperator  bronze 
/only  for  B1.A3  from.  No  31o3  and 
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Is;  +» 


Broducwr*  s 

internal 

reference 

r 

B1o2-172«3 

3 

All4-6o33 

I 272 

Blo5-172o3 

All4-eo33A 

273 

Blo2-172o4 

A114-8027 

I 274 

Blo2-172o5 

A114-6028 

275 

Bla2-172o6 

AII4-8032 

276 

Blo5“172o6 

A114-8o32A 

277 

278 

B1o2-172o7 

B1o2-172o8 

A114-8026 

A114“6o31 

279 

Blo5-I72oa 

A114’-8o3lA 

■f 

I 260 

Blo2-173oo 

281 

Blo2-173ol 

AII4-8II0 

282 

Blo2*173o2 

AII4-23935 

283 

Blo2-173o3 

AII4-8II2 

284 

285 

Blo2-173o4 

Blo2-173o5 

AII4-8I09 

AII4-8III 

1286 

Blo2-174oo 

287 

Blo2*174ol 

All4*81oet 

288 

Blo2-174o2 

AII4-8I07 

289 

Blo2-174o3 

114*29962 

290 

291 

292  ] 

Blo2*175oo 

Blo2-175ol 

rLo2-175o2 

A113*8oo7 

A114*8o46 

A114*8o49 

DBnOMXHATIOH 


Fut,  ff  18x1, 5 j piston  Jointing 
/only  toT  B1,B1A1,  B1A2  and 
B1A3  «p  to  No  31o2  / 

NUT,  H l&cl,5,  piston  jointing 
/only  for  B1A3  from  No  31o3 
and  B1A4 

FDT,  M 12,  recuperator  piston 
castle 

WASHER,  0 28/13*  thlclcness  2 mm 
piston 

HING,  piston  jointing  steel  /only 
for  Bl,  BlAl,  B1A2  and  B2A3 
tQ)  to  No  31o2/ 

HING,  piston  jointing  steel  /only 
for  B1A3  from  No  31o3  and  B1A4 

COTTER  PUT,  0 2,7x35  mm,  piston  nut 

pointing,  0 37/19,  tliickness  8,5  mm 
recuperator  piston  rubber  /only 
tor  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  31o2 

JOLTING,  0 37,5/18,5  mm,  thickness 
8,5  mm,  recuperator  piston  rubber 

B1A3  fron  No  31o3  and 

RECUPERATOR  PISTON  ROD  EXTENSION 

k 

PIN,  0 3x32  mm,  piston  rod  extensi- 
on 

RETAINER,  recuperator  piston  rod 
buffer 

BUPPER,  0 48/16  thicloiess  16,5  mm, 
piston  rod  rubber 

EXTENSION,  recuperator  piston  rod 

SCREW,  M 5,  length  15  mm,  recupe- 
rator piston  rod  buffer 

RECUPERATOR  PISTON  ROD  AND  HYDRAULIC 
RECOIL  BR.AKE  EXTENSION  CONITECTOR 

NUT,  M 32x1,5,  recuperator  piston 
rod  fastening 

NUT,  M 32x1,5,  hydraulic  recoil 
brake  piston  rod  connector  fa- 
stening 

CONNECTOR  BODT,  recuperator  piston 
rod  extension  and  hydraulic  re- 
coil brake  extension  /with  bolt 
114*29957  / 

recuperator  CYLI^JDER  stuffing  BOX 

BOX  BODY,  recuperator  stuffing 

bearing  bushing,  0 22/16,  length 
21  mm  stuffing  box  nut  bronze  I 


Unit 


pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 


Quanti- 
ty per 
assecds— 
iy  of 
the  we— 
apon 


Wei^t 

per 

unit  in 
kgs 


Pi- 

gu- 


No 

8 


1 

1 

1 


1 

2 


c,o7o 

o,ol8 

o,oo8 


o,o5o  I 
o,oo2 


No- 

te 


35 

35 

35 


35 

35 


. I 


set 

1 

3- 

pcs 

1 

o,oo2 

3( 

pcs 

1 

o,o9o 

36 

pcs 

1 

o,o32 

36 

pcs 

1 

o,7oo 

36 

pcs 

4 

o,oo3 

36 

set 

1 

36 

pcs 

1 

0,096 

36 

pcs 

1 

0,060 

36 

pcs 

1 

0,800 

36 

set 

1 

36 

pos 

1 

0,600 

37 

pcs 

1 

0,028 

37 
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Item  Noinenclatttre 
No  • ntanber 


293  Blo2-l75o3  AII4-0O45 

294  Blo5*175o3  AII4-8045A 

295  BI02-I7504  AII4-8050 

296  Blo5-*l75o4  All4-^o5oA 

297  Blo2-175o5  All4-8o4a 

298  .BI05-I7505  A114-8048A 

299  Blo2‘-175o6  All4*i81l4 


denomination 

4 


NUTj  M 36x1,5,  I’ecuperator  cylin- 
der stuffing  box  packing  steel 
/only  for  Bl,  BlAl,  B1A2  and 
B1A3  up  to  No  31o2  / 

NUT,  M 36x1,5,  recuperator  cylin- 
der stuffing  box  packing  steel 
/only  for  B1A3  fron  No  31o3  and 
BU4  / 

tlUT,  M 36/1,5,  recuperator  cylin- 
der stuffing  box  /only  for  Bl, 
BlAl,  B1A2  and  B1A3  up  to  No 
3I02  / 

I^rUT,  M 36x1,5,  recuperator  cylin- 
der stuffing  box/  only  for  B1A3 
from  No  31o3  and  B1A4/ 

RING,  recuperator  cylinder  stuf- 
fing box  packing  steel  / only 
for  Bl,  BlAl,  B1A2  and  B1A3 
up  to  No  31o2  / 

RING,  recuperator  cylinder  stuf- 
fing box  packing  steel  /only  for 
B1A3  from  No  31o3  and  B1A4/ 

RU'TG,  0 58/54 f thickness  2 mm, 
stuffing  box  copper 


Blo2-175o7 

A114‘-8o47 

PACKING,  0 31/13,  thickness  8 mm, 
recuperator  cylinder  stuffing 
box  rubber  /only  for  Bl,  BlAl, 

B1A2  and  B1A3  up  to  No  31o2  / 

pcs 

3ol 

Blo5-"175o7 

A114‘^o4TA 

PACKHTG,  0 31,5/12,5,  thickness 

8 mm,  recuperator  cylinder  sttif- 
fing  box  rubber  / only  for  B1A3 
from  No  31o3  and  B1A4/ 

pcs 

3o2 

Blo6-175o7 

B4-26934 

PACKING,  0 31,5/14,5,  thickness 

7 md,  recuperator  cylinder  stuf- 
fing box  rubber  /only  for  B1A3 
from  No  31o3  shd  B1A4/  replaces 
packing  Bl05-175o7  / 

pcs 

3o3 

Blo2-176oo 

114-20053 

RECUPERATOR  PILLING  VALVE 

set 

3o4 

BI42-I760I 

114-29437 

PLUG,  M 22x1,5,  recuperator  nitro- 
gen filling  opening  brass 

pcs 

3o5 

BI02-I7602 

A113-23948 

VALVE  BODY 

pcs 

3o6 

B1o2-176o3 

AII4-23949 

NUT,  M loxl,  height  13  mm,  recupe- 
rator nitrogen  filling  valve 

pcs 

3o7 

B1o2-176o4 

AII4-8080 

COVER,  valve  body 

pcs 

3o8 

BI02-I7605 

AII4-2395I 

RING,  0 13,8/lo,l,  thickness  1 mm, 
valve  packing  pressing  brass 

pcs 

3o9 

BI02-I7606 

All4-8o78 

RING,  0 5o/45,  thickness  2 mm, 
valve  body  copper 

pcs 

31o 

BI02-I7607 

AII4-29436 

VALVE,  recuperator  nitrogen  fil- 
ling 

pcs 

B1o2-176o8 

AII4-23950 

PACKING,  0 13,8/10,1,  thickness 

5 mm,  valve  rubber 

pcs 

Weight 

per 

unit  in 
legs 

igg 

7 

^ 8 

0,073 

37 

0,125 

37 

O,0l8 

37 

o, oo6  I 

1 

0 , oo4 

37 

38 

o,o65 

38 

0,323 

38 

o,olo 

38 

o,o74 

38 

o,ool 

38 

o,oo7 

38 

o,o2o 

38 

o,ool 

38 
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3ia  B1o2-176o9  AII4-23953 

313  B1o5-176o9  A114-23953A 

314  BI02-I76I0  AII4-8079 

315  BI02-I76II  AII4-808I 

316  Blo2*177oo  AII3-8006 

317  BI02-I770I  All4-ao36 

318  Blo2-177o2  AII3-19215 

319  BI05-I7702  A113-19215A 

330  Blo2-177o3  A114-eo44 

I 

321  Blo5-177o3  A114-8o44A 

322  Blo2-177o4  AII4-804I 

323  Blo2-177o5  A114--8o35 

324  Blo2-177o6  A114-8o37 

325  Blo2-177o7  A114-8o39 

326  Blo2*177o8  AII4-8043 

327  Blo5-177o8  All4-^o43il 

328  Blo2-177o9  A114-8o42 

Blo5-177o9  A114-8042A 

33o  BI02-177I0 


' Fi- 

gu- 

No- 

re 

te 

No 

SEAL,  0 19,6/13,  thickness  3,5  mm, 
recuperator  nitrogen  filling  plug 
leather  /only  for  Bl^BlAl,  B1A2 
and  B1A3  up  to  No  31o2/ 

SEAL,  0 19,8/13,  thickness  3,5  mm, 
recuperator  nitrogen  filling  plug 
leather  /only  B1A3  from  No  31o3 
and  B1A4/ 

SCREW,  M 4,  length  8 mm,  valve  nut 
safety  screw 

SCREiy,  M 6,  length  I9  mm,  valve 
cover  fastening 

floating  piston 

BUSHIHG,  Belleville  springs  bronze 

PIOATIMG  PISTON  BODY  / only  for  B1 
BlAl,  11A3  and  B1A2  up  to  ir^  ’ 
31o2/ 

FIOATEIG  piston  body  /only  for  B1A3 
from  No  31o3  and  B1A4/ 

M 26x1,  floating  piston  pac** 
king  steel  /only  for  B1  BlAl 
B1A2  and  B1A3  up  to  No  31o2  ^ 


NUT,  M 26x1,  floating  piston  packing 
steel  /only  for  B1A3  from  No  31o3 
and  B1A4/ 

NUT,  M 26x1, 5 » floating  piston  pac- 
kingretaining  bronze 

NUT,  M 22x1,5,  Bellevile  springs 
pressing,  with  square  wrench 
hole 

BELLEVILLE  SPRING,  0 37/23,2  thic- 
kness 3 mm 

WASHER,  0 37,5/23,  thickness  4 mm, 
Belleville  spring  steel 

RING,  packing  steel  /only  for  Bl, 
BlAl,  B1A2,  B1A3  up  to  No  31o2/ 

RING,  packing  steel  /only  for  D1A3 
from  No  31o3  and  B1A4/ 

PACKING,  0 49/31,  thicknefifs  8 mm, 
floating  piston  rubber  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  31o2  / 

PACKING,  0 5o/3o,5,  thickness  9 mm, 
f floating  piston  rubber  /only  for 
B1A3  from  No  31o3  and  B1A4/ 

PACKING,  floating  piston  rubber 
with  leather  liner  /only  for  Bl, 
BlAl,  and  B1A2  up  No  29 06/ 


o,ool  38 


o,ool  38 

0,004  33 

0,004  40,47 
0,276  4o 

o,45o  4o 


o,oo9  4o  X 
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312  B1o2-176o9  AII4-.; 


313  BI05-I7609  A114-23953A 


314  BI02-I76I0  AII4-8079 


315  B102-17611  AII4-808I 


316  Blo2*177oo  AII3-8006 


317  BI02-I770I  A114-8036 


318  BI02.I7702  A113-19215 


319  Blo5-177o2  AII3-.: 


19215A 


32o  B1o2-177o3  AII4-8044 


321  Blo5-177o3  A114-8044A 


322  Blo2-177o4  AII4-804I 


323  Blo2*177o5  A114-8o35 


324  BI02-I7706  A114-eo37 


325  Blo2-177o7  A114-8o39 


326  BI02-I7708  AII4-8043 


I 327  Blo5-177o8  All4-8o43A 


328  Blo2-177o9  AII4-8042 


Blo5-177o9  AII4-8042A 


330  BI02-I77I0 


SEAL,  0 19,8/13,  thickness  3,5  mm 
recuperator  nitrogen  filling  plug 
leather  /only  for  Bl^BlAl,  B1A2 
and  B1A3  up  to  Ho  31o2/ 


SEAL,  0 19,8/13,  thickness  3,5  mm, 
recuperator  nitrogen  filling  plug 
leather  /only  B1A3  from  No  31o3 
and  B1A4/ 


SCRE1(7,  M 4,  length  8 mm,  valve  nut 
safety  screw 


SCRS7/,  M 6,  length  I9  mm,  valve 
cover  fastening 


ELOATING  piston 


BUSHING,  Belleville  springs  bronze 


ELOATBIG  piston  body  / only  for  B1 
11A3  and  B1A2  up  to  No  * 


PIOATETG  PISTOH  BODY  /only  for  B1A3 
from  No  31o3  and  B1A4/ 


NUT,  M 26x1,  floating  piston  pac- 
king steel  /only  for  Bl,  BlAl, 

bias  and  B1A3  np  -fco  No  31o2 


NUT,  M 26x1,  floating  piston  packing 
steel  /only  for  B1A3  from  No  31o3 
and  B1A4/ 


NUT"',  M 26x1,5,  floating  piston  pac- 
kingretaining  bronze 


NUT,  M 22x1,5,  Bellevile  springs 
pressing,  with  square  wrench 
hole 


BELLEVILLE  SPRING,  0 37/23,2  thic- 
kness 3 mm 


WASHER,  0 37,5/23,  thickness  4 lom, 
Belleville  spring  steel 


RING,  packing  steel  /only  for  Bl, 
BlAl,  B1A2,  B1A3  up  to  No  31o2/ 


RING,  packing  steel  /only  for  B1A3 
from  No  31o3  and  B1A4/ 


PACKING,  0 49/31,  thickness  8 mm, 
floating  piston  rubber  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  31o2  / 


PACKING,  0 5o/3o,5,  thickness  9 nnn, 
ffloating  piston  rubber  /only  for 
B1A3  from  No  31o3  and  B1A4/ 


PACKING,  floating  piston  rubber 
with  leather  liner  /only  for  Bl, 
BlAl,  and  B1A2  up  No  29 06/ 


Sanitized  Copy  Approved  for  R 


6 4o 


Item  Nomenclature  I Queer's 
number  internal 

reference 

1 ^ i ^ 

^ ^ 

331  I BI04-I77I0  A114*8o4o 


D E I'  0 M I i:  A T I 0 r 


332  BI05-I77I0 


All4“8o4oA 


333  E1o2-178oo  112-29925 

334  B102-17801  II4-29934 


335  BI05-1780I  114.; 


29934A 


36  B1o2-178o2  II4-2 


337  Bla5*178o2  114-29294A 

338  Blo2^178o3  II4-806I 

339  B1o2-178o4  114-29926 

340  I Blo3-178o4  I B4*‘lo279 


341  Blo3-178o5  B4-lo28o 


342  BI02-I7806  lU-29291 


343  BI05-I7806 


344  Blo2-178o7 

345  BI02-I7808 


346  Blo2-178o9 


347  Blo2-1781o 


348  B102-17811 

349  BI02-I78I2 


35o  BI02-I78I3 


114-29 29IA 


AII4-805I 

114-29960 


114-29954 


114-8052 


113-29933 

AII4-8065 

AII4-8060 


351  BI05-I78I3  AII4-8060A 


352  I BI03-I78I4  I B4-10282 


PACKIIIG,  0 
floating 
for  B1A2 
up  to  No 

PACKING,  0 
floating 
for  B1A3 


48/23,  thickness  12  mm, 
piston  rubber  /only 
from  No  29o6  and  B1a3 
31o2/ 

4o/23,  thickness  12  mm, 
piston  rubber  /only 
from  No  31o3  and  B1A4/ 


COUliTxijHHiiCOIL  SPEED  RBGTJLA'POR 

PLUG,  M 16x1,5  length  I2  mm,  recu- 
perator fluid  filling  opening 
/only  for  Bl,  BlAl,  BlA2  and 
B1A3  up  to  No  31o2/ 

plug,  M 16:1a f 5 length  12  mii,  recu- 
perator fluid  opening  / only  for- 
B1A3  from  No  31o3  and  B1A4/ 

irUT,  M 36x1,5,  packing  ring  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  Up 

to  No  31o2 

I'lUP,  M 36x1,5,  packing  ring  /only 
for  B1A3  from  No  31o3  and  BIA4/ 

ITO,  M 36x1,5,  packing  retaining 
rxng  steel  ^ 

KXJT,  M re^iila-fcoa?  sHar-fc  /only 

NUT,  M 14x1,  regulator  shaft  /only 
for  BlAl,  B1A2,  B1A3  and  B1A4/ 

NUT,  M 22x1,2,  recuperator  fluid 
refilling  valve 

NUT,  M 42x1,5,  regulator  valve  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  31o2  / 

NUT,  M 42x1,5,  regulator  valve  /only 
for  B1A3  from  No  31o3  and  B1A4/ 

NUT,  M 12x1,  regulator  valve  i^ring 

SPRING,  0 27/15,  length  48  mm,  0 of 
wire  6 mm,  regulator  shaft 

SPRING,  0 9, 8/7, 8 length  12  mm,  0 
of  wire  1 mm,  recuperator  fluid 
refilling  valve 

SPRING,  0 16,8/13,2,  length  4o  mm, 

0 of  wire  1,8  mm,  regulator  valve 

SHAFT,  regulator 

INDICATOR,  re^lator  valve  opening 

RING,  regulator  packing  steel  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  3102/ 

RING,  regulator  packing  steel  /only 
for  B1A3  from  No  31o3  and  B1A4/ 

RING,  0 20/14,  thickness  2,5  mm, 
regulator  fluid  refilling  valve 
nut  copper 


Quant i 
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assemb 
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353  Blo2-*17815  114-8113 


354  B102-17816  A113-23877 


355  B105-17816  A113-23877A 


356  B102-17817  B4-lo281 


357  B102-17818  A114-23878 


358  Blo2-175o7  AII4-8047 


359  Blo5-175o7  A114-8o47A 


360  BI02-I78I9  114-29932 


RING,  0 54/51t  thickness  2 mm, 
cotmter^ireooil  speed  regulator 
body  copper 

REGBIiATOR  BODY,  counter-recoil  speed 
/only  for  Bl,  BlAl,  B1A2  and  B1A3 
up  to  No  31o2  / 

REGULAIPOR  BODY,  counter-recoil  speed 
/only  for  B1A3  from  No  31o3  and 
B1A4/ 

VALVE_,  recuperator  fluid  refilling 
brass 

VALVE,  counter-recoil  speed  regu- 
lator 

PACKING,  0 31/13,  thickness  8 mm, 
counter-recoil  speed  regulator 
rubber  /only  for  Bl,  BlAl,  B1A2 
and  B1A3  up  to  No  31o2  / 

PACKING,  0 31,5/12,5,  thickness  8 mm, 
counter-recoil  speed  regulator 
rubber  /only  for  B1A3  from  No 
31o3  and  B1A4/ 

PACKING,  0 12/4,  thickness  4 mm, 
recuperator  fluid  refilling  val- 
ve nut  rubber  /only  for  B1,B1A1, 
B1A2  and  B1A3  up  to  No  31o2/  i 


361  Blo5-17819  114-29932A 


362  Blo2-1782o  114-29928 


I 363  Blo5-1782o  114-29928A 


364  Blo2-17821  114-16756 


365  B1o5-17821  114-16756A 


1 366  B1o2-17822  114-29929 


PACKING,  0 14/6,  thickness  3 mm, 
recuperator  fluid  refilling  val- 
ve nut  rubber  /only  for  B1A3  from 
No  31o3  and  B1A4/ 

PACKING,  0 15/6,5,  thickness  4 mm, 
recuperator  fluid  refilling  plug 
rubber  /only  for  Bl,  BlAl,  B1A2 
and  B1A3  up  to  No  31o2  / 

PACKING,  0 16/6,5  , thickness  3 mm, 
recuperator  flxiid  refilling  plug 
rubber  /only  for  B1A3  from  No 
31o3  and  B1A4/ 

PACKING,  0 48/42,  thickness  3 mm, 
regulator  valve  nut  rubber  /only 
for  Bl,  BlAl,  B1A2  and  B1A3 
up  to  No  31o2/ 

PACKING,  0 48/42,  thickness  3,2, 
regulator  valve  nut  rubber  /on- 
ly for  B1A3  from  No  31o3  and 
B1A4  / 

SCREW,  M 6,  length  9 mm,  regulator 
shaft  nut  lock 


1 367  B102-17823  AII4-8062 


1368  B102-17824  All4-2388o 


1369  BI02-I6009  AII4-8I22 
37a  B102-17825  ll4-8o53 


SCREW,  M 4,  length  lo  mm,  regulator 
valve  opening  indicator 

SCREW,  M 3,  length  11,  regulator 
valve  turning  stop 

SCREW,  M 4,  length  12  mm,  regulator 
valve  nut  lock 

SCREW,  M 8x0,75,  length  9,5  mm, 
regulator  valve 


371  I B1o2«*18ooo 

372  Blo2*181oo 

373  BI02-I8I0I 

374  BI02-I8I02 

375  B1o2*181o3 

376  Blo2-182oo 

377  Blo2«>182ol 

78  Blo2-182o2 

379  Blo2«l82o3 

380  Blo2-l82o4 

381  Blo2-*183oo 

382  Blo2-163ol 

383  Blo2-183o2 

384  Blo3-183o2 

385  Blo2-183o3 

386  Blo2-183o4 

387  Blo2-183o5 

388  Blo2-183o6 


AII3-23773 

AII3-23774 

AII4-23775 

A114-23776 


AII4-8I0I 

AII4-8I04 

A114^1o6 

A113-^lo3 


A113-16256 

A115-8559 

AII5-I6253 

114-16255 

A113-16257 

AII4-8098 

II4-2920I 


389  Blo2-184oo  A113-8oo2 


39o  Blo2-184ol  AII4-80I4 


391  Blo2-184o2 

392  Blo2-184o3 

393  Blo2-184o4 


AII4-80I7 

AII4-80I2 

AII4-60I6 


394  Bl©4-184o4  AII4-80I6A 

395  Blo2-104o5  4114-16111 


I8000  - HYDRAULIC  RECOIL  BRAKE 
hydraulic  RECOIL  BRAKE 
PISTON  VflTH  PISTON  ROD 

PISTON  ROD,  hydraulic  recoil  brake 
PISTON,  hydraulic  recoil  brake 

SCREW f M 6,  Length  6 mm,  piston 

look 

PISTON  ROD  EXTENSION 

BUSHING,  counter-recoil  shook 
absorber  guide 

PIN,  0 3x32,  hydraulic  recoil  brake 
piston  rod  extension 

KEY,  hydraulic  brake  piston  rod 
extension  connector  fastening 

EXTENSION,  hydraulic  brake  piston 
rod 

COUNTER-RECOIL  PISTON  ROD  WITH  PISTON  j 

PISTON,  counter-recoil  bronze 

PISTON  ROD,  counter-recoil  /only 
for  B1  / 

PISTON  ROD,  counter-recoil  /for 
BlAl,  B1A2,  B1A3  and  B1A4/ 

SPRING,  0 9/7,  length  28,  0 of  wire 
1 mm,  coimter-reooil  piston  valve 

SHOCK  ABSORBER,  counter-recoil 

VALVE,  counter-recoil  piston 

SCREW,  M 4,  counter-recoil  piston 
look 

HYDRAULIC  RECOIL  BRAKE  STUFFING 
BOX-FRONT 

STUFFING  BOX  BODY,  hydraulic  recoil 
brake 

BEARING,  packing  nut  bronze 

BEARING,  packing  retaining  bronze 

NUT,  M 38x1,5,  packing  ring  /only 
for  B1,B1A1,  B1A2  and  B1A3  up  to 
No  3102/ 

NUT,  M 38x1,5,  packing  ring  /only  for 
B1A3  from  No  31o3  and  B1A4/ 

NUT,  M 38x1,5,  packing  retaining 
bearing 


set 

1 

set 

1 

pos 

1 

2,4oo 

42 

pcs 

1 

o,8oo 

42 

pcs  j 

3 

o,ool 

42 

set 

1 

1 

pcs 

1 

o,o57 

36 

pcs 

1 

o,oo2 

36 

pcs 

1 

o,oo7 

36 

pcs  • 

1 

o,8oo 

36 

set 

1 1 

0,186  42 


2,9oo  42 

o,oo2  42 
o,o33  42 

o,ol2  42 

o,ool  42 


o,55o  43,47 
o,o23  43 

o,o37  43 

o,olo  43 


o,o58  43 
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B1o2«184o6  A114*8o87 


B1o2*172o8 


A114«^o31 


Blo5»172o8  A114»8o33JL 


B1o2*184o8  AII4-I6297 

B1o2-185oo  A114*8oo9 

B1o2*185o1  A114-^o68 


B1o5-185o1 


A114-^o68A 


B1o2-185o2  AII4-807I 

B1o2-185o3  AII4-8067 

Blo5-185o3  AII4-6067A 

Blo2»185o4  AII4-8072 

B1o2*184o6  A114»8o87 

Blo2-177o9  A114-eo42 

Blo5-177o9  AII4-8042A 

Blo2-185o6  All4*^o7o 

Blo2*186oo  AII4-29914 

BI02-I860I  114-29917 

BI05-I860I  114-29917A 

Blo2-186o2  AII4-80I9 


RING,  057/52,  thickness  2 nan, 
hydjraulic  brake  stuffing  box 
copper 

PACKING,  0 37/19,  thickness  8,5  mm. 
hydraulic  brake  stuffing  box 
rubber  /only  for  Bl,  BlAl,  B1A2 
and  B1A3  up  to  No  31o2/ 

PACKING,  0 37,5/18,5,  thickness 
8,5  mm,  hydraulic  brake  stuffing 
box  rubber  /only  for  B1A3  from 
No  31o3  and  B1A4  / 

PACKING  8x8,  length  35,8  mm,  tal- 
lowed 

hidrauiic  recoil  brake  SPUPPING  BOX- 

— REAR 


STUFFING  BOX,  BODY,  hydraulic  recoil 
brake  /only  for  B1,B1A1,B1A2  and 
B1A3  up  to  No  31o2  / 

STUFFING  BOX,  body,  hydraulic  recoil 
brake  /only  for  B1A3  from  No  31o3 
and  B1A4/ 

BEARING,  packing  retaining  bronze 

^^52x1^5,  packing  ring  /only 


NUT,  M 52x1,5,  packing  ring  /only 
for  B1A3  from  No  31o3  and  B1A4/ 

NUT,  M 5oxl,5,  for  the  packing  re- 
taining ring  of  for  bearing  fa- 
stening 

RING,  0 57/52,  thickness  2 mm,  hy- 
draulic brake  stuffing  box  copper 

PACKING,  0 49/31,  thickness  8 mm, 
hydraulic  brake  stuffing  box 
lubber  /only  for  Bl,  BlAl,  B1A2 
and  B1A3  up  to  No  31o2/ 

PACKING,  0 5o/3o,5,  thickness  9 mm, 
ihydraulic  brake  stuffing  box  rub- 
ber / only  for  B1A3  from  No  31o3 
and  B1A4  / 

PACKING,  8x8,  length  9oo  mm,  tallo- 
wed 


COMPENSATOR  CYLINDER  STUFFING  BOX  WITH 
RECOIL  BRAKE  FLUID  REFILLING  VALVE  set 

PLUG  T,  M 16x1,5,  recoil  brake  fluid 
refilling  valve  /only  for  Bl, 

BlAl,  B1A2  and  B1A3  up  to  No  31o2/  pcs 

PLUG  T,  M 16x1,5,  recoil  brake  fluid 
refilling  valve  /only  for  B1A3 
from  No  31o3  and  B1A4/  pcs 

PLUG  V,  M 8,  recoil  brake  air  vent, 

during  fluid  refilling  pcs 


6 43  X 


6oo  44 


,o93  44 


o73  44 


oo6  44 


oo9  44 


5 44 


o2o  39 


o,ol3  39 
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ft  4* 


Bio2-l86o3  AII4-.29919 
♦16  B1o2<»136o4  AII4-299I5 
4X7  B1o2-*186o5  A114^29953 

18  I BI02-I8606  A114-29956 

19  BI02-I8607  AII4-8086 
?o  BI02-I8608  AII4-29920 
1 BI02-I8609  AII4-299I6 


2 BI02-I86I0 


AII4-6020 


♦23  BI05-I86I0  A114»8o2oA 


424  BI02-I86II  AII4-2992I 


425  B102-18612  AII4-29923 


426  BI02-I86I3  A114-.29918 


42T  B1o2-187oo 


428  B1o2-187o1  A114-2o187 

429  Blo2-187o2  AII4-8022 


43a  B1o2-187o3  A114-^o23 


431  B1o5-187o3  A114-«o23A 


432  B1o2-187o4  AII4-20I69 

433  B1o2«1S7o5  A114-8o25 


434  B1o2-187o6  A114-2oo17 


435  B1o2-187o7  A113-8o93 


436  I Blo2-187a8  I A114-2ol71 


BALL,  0 5,  recoil  brake  fluid  refil- 
ling valve 

STIJPPING  BOX,  body,  compensator 
cylinder 

SPRING,  06/4  length  22,  0 of  wire 
1 ram,  recoil  brake  fluid  refil- 
ling valve 

retainer,  recoil  brake  fluid  refil- 
ling valve  ball  brass 

RING,  0 54/51, 5 f thickness  2 mm, 
stuffing  box  copper 

RING,  0 16/12,  thickness  3 mm,  valve 
body  copper 

VALVE  BODY,  recoil  brake  fluid  re- 
filling 

SEAL,  0 16/7,  thickness  3 mm, recoil 
brake  fluid  refilling  valve  plug 
T rubber  /only  for  Bl,  BlAl,  B1A2 
and  B1A3  up  to  No  31o2 

SEAL,  0 16/9,  thickness  3 mm.recoil 
brake  fluid  refilling  valve  plug 
rubber  T /only  for  BlA3  from 
No  31o3  and  B1A4/  , 


SEAL,  0 16/6,5  thickness  4 nun,  reco- 
il brake  air  vent  plug  7 rubber 

SCREW,  M 8,  length  6 mm,  recoil 
brake  fluid  refilling  valve  stop 
hollow 

SCREW,  M 4,  length  6 mm,  valve  body 
look 


RECOIL  BRAKE  COMPENSATOR 


PIN,  0 12x62,  compensator  body 

STOP  BOLT,  0 14x94,  compensator  pi- 
ston Steel 

PISTON,  compensator  bronze  /only 
for  Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  31o2  / 

PISTON,  compensator  bronze  /only 
for  B1A3  from  No  31o3  and  B1A4/ 

NUT,  ja  2oxl,5,  compensator  body 

NUT,  M 24x1,5,  compensator  piston 
packing  retaining  bronze 

SPRING  Belleville  , 0 44/22, 
thickness  2 ram 

SPRING,  0 41/31,  length  185,  0 of 
wire  5 mm,  compensator 

PARTITION,  cradle  middle  cylinder 
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ttmi 

Vo 

N omenola  ture 
ntimber 

Producer*  j3 

internal 

reference 

1 

2 

3 

437 

B1o2«187o9 

A114-2oo28 

438 

B1o2-1871o 

AII4-8024 

[439  B105-18710  AlI4-8o24A 

440  B102-18711  A114-20172 

441  B105-18711  AU4-20172A 

4#2  B102-17709  4114-6042 

4#3  Blo5«177o9  AII4-8042A 

444  B1o2>18Soo  111-2oo4o 

\ 

445  Blo2«'188ol  A114<^254 

446  Blo2«188o2  A114-6252 

447  Blo2«lB0o3  A114-8244 

448  BI02-I8804  AII4-I9279 

449  Blp2-188o5  AII4-8083 

450  Blo2-108o6  A114-8241 

451  Blo2-188o7  A114*«248 


452  Blo2«188o8 

453  Blo2-X88o9 

454  Blo2*1881o 

455  Blo2*18811 

456  Blo2*18812 

457  BI02-I88I3 

458  BU2-^18814 


A114-8247 

A114-8247 

1114-8242 

AII4-20024 

1114-0243 

1114*2oo29 

1114-23941 


' -^SffOMlHATlOF 

4 

RIBG,  oompensator  body  paokir,®  reta- 
ini ng  steel 

RING,  cranpensator,  piston  packing 

/only  for  Bl,  BlAl,  B1A2  and  B1A3 
up  to  No  31o2  / 

RING,  compensator  piston  packing 

BII4  / 

PACKING,  0 48/36 f thickness  1 mm, 
compensator  body  rubber  /only 
:for  Bl^  Bill,  B1A2  and  B1A3  up 
to  No  31o2  / j 

packing,  0 48/36,1  thickness  9 mm, 
compensator  body  rubber  /only 
f’or  BI13  from  No  31o3  BIA4/ 

PACKING,  0 49/31,  thickness  8 mm, 
compensator  piston  rubber  /only 
for  Bl,  BlAl,  B1A2  and  BI13  up 
to)  No  31o2  / P 

PACKING,  0 5o/3o,  thickness  9 mm 
compensator  piston  rubber  /only 
f^or  B1A3  from  No  31o3  and  BIA4/ 

RECOn,  LENGTH  REGULATOR 


PIN#  0 3x31,  toothed  sector  shaft 
nut  and  roller  shaft  nut  taper 

ROLLER,  slide 

BEARING  BUSHING,  0 2o/15,  length 
29,  toothed  arc  shaft  bronze 

HOT,  M 16x1,5,  irillh  16  mm,  counter- 
recoil  piston  rod  toothed  sector 
fastening 

LOCK  NUT,  M 16x1,5,  width  8 mm, 
counter-recoil  rod  fastening  nut 

NUT,  M 12,  toothed  sector  shaft 

NUT,  M 14x1,  recoil  length  adjusting, 
with  left-handed  and  right-han- 
ded thread 

LOCK  NUT,  M 14x1,  adjusting  nut 
right-handed  thread 

LOCK  NUT,  M 14x1,  adjusting  nut, 
left-handed  thread 

SHAFT,  toothed  sector 

SHAFT,  roller 

WASHER,  0 28/12,5,  thickness  3 mm, 
toothed  sector  shaft  nut  steel 

WASHER,  0 2o/12,  thickness  2 mm, 
roller  steel 

WASHER,  counter-recoil  piston  rod 
toothed  sector  bronze 


Quanti- 
fy per 
assemb- 
ly of 


Weight 

— 1 

per 

SU- 

” No-  H 

unit  in  1 
kgs 

No  1 

7 

8 9 

o,oo2  46 
o,ol5  46 

o,o31  46 

o,o58  46 

0,056  46 

o,o3o  46 

0,116  46 

o,o3o  46 

o,o3o  46 
o,o6d 

0,026  46 

o,ol2  46 
o,oo3  46 
0,088  46,47 
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Bft:*oducer»  a 

reference 

T- 

U13-2002O 

1113-6239 

4-11243 

113-6414 


1 464  B1o2-i19ooo  I 

465  BI02-I9I00  4112-19679 


1466 

BI02-I9I0I 

A114-2820 

467 

B1o2-19Io2 

114*2840 

468 

BI02-19I03 

B4*«64o6 

469 

Blo2-191o4 

B4-17658 

%7m 

Bla2-191o5 

A113-19696 

471 

B1o2-19Xo6 

A114-2821 

472 

BI02-19107 

114-2847 

473 

Ble2-l91o8 

A114-19671 

474 

BI02-I9I09 

A114-19672 

475 

BI02-I9II0 

B4-e4o7 

476 

8102-^9111 

114-2817 

477 

B102-.19112 

B4-3I68 

478 

B102-19113 

AII4-I9668 

479 

Blo2*191l4 

B4-17385 

I89 

B1^-<L9U5 

B4<ia7653 

O B H 0 M I K <J«  J Q jj 

I SACK  ROD,  recoil  length  regulator 

SOD,  recoil  length  regulator  slider 
tooted  arc,  counter  recoil  piston 

SPtm  0^,  with  toothed  sector, 
counter-recoil  piston  rod  to- 
otlied  sector  operating 

19000  - ELEVATING  MBCHAI^riSM 

elevating  mechanism 

““  “™» •«» 

PIN,  0 3x21,  length  21  mm,  elevating 
wheel  handle  shaft 

DOCK  BOM,  hand  wheel  casing  faste- 
nln«/dm*±ne  paok  ti’ansport/  | 

KEY 19  Level  gear 

CASING^  elevating  mechanism  hand 

wheel 

BEARING  BUSHING,  0 21/15,  length  16 
with  flange  0 27  mm,  elevating 
mechanism  spindle  and  hand  wheel 
shaft  bronze 

BEARING  BUSHING,  0 4o/3o,  length  24 
with  flange  0 5o  mm,  hand  wheel 
casing  bronze 

NUT,  M 35x1, 5 » elevating  mechanism 
hand  wheel  shaft 

NUT,  M 27x1,  elevating  mechanism 
spindle  connector  bearing  bronze 

SPRING,  hand  wheel  casing  fasteniniic 
lock  bolt 

SPRING,  0 22/16,  length  122  0 of 
wire  3 mm,  elevating  mechanism 
spindle 

SHAPT,  with  bevel  gear,  elevating 
mechanism  hand  wheel 

SHAPT,  elevating  mechanism  wheel 
handle 

WASHER,  0 3:5/6,  thickness  2,5  mm, 
hand  wheel  casing  fastening 
look  bolt 

WASHER,  0 25,4/15,1,  thickness  3 mm, 
elevating  mechanism  spindle  spring 


Quanti-]~  ~ P"  I 
iy  par  Weight  Pi-  I 

TT  per  I 

Unit  Iv  of  ^ 

the  we-  No- 

— L^P°n  I No  t« 

-.1.— LTe 

1 o,5oo  46 

1 0,700  46 


0,128  46 

o»oo4  46 

0,132  I 46  I 


set  1 


0,002  48  X 

o,oo2  48 


pcs 

1 o,ool 

POB 

1 1,000 

pcs 

2 o,o3o 

pcs 

1 0,125 

pcs 

1 o,loo 

pcs 

1 o,o35 

pcs 

1 0,004 

pcs 

1 0,065 

pcs 

1 0,154 

pcs 

1 0,047 

pcs 

1 o,oo3 

pos 

1 0,006  1 
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U4-29839 


B1.2-19U7  A114-19669 


B102-19119 

Bl®2«l9l2o 

B1o2-19121 


BI02-I9122 


A114-»19697 


I AII3-19670 
B4-17657 
A114-1967« 


^14-19695 


I B102-19123  114.2845 

BI02-I9124  54-17655 
BI02-I9125  I 54.17555 
B102-19126  54-17654 


DENOMIHaTIo 


com,  hand  irhael  oaalag.nth 

th«ad  H 52x1  and  ha^^S^Lad 

*levatlng  meohanisa 
wae®l  handle  alumlaitun 

•raBEL,  aleratlng  mechanism  hand 
SPIBDLB,  elevating  mechanism 

SCm  II  8,  length  12  mn. 
wheel  shaft  nut  look  ^ 

scm,  H 8,  length  29  mm,  left 
hroad,hand  wheel  ahaft  bearing 

SC^,  M 15x1  length  4o  mm  with 

0 50  mm.  handthri  :“ing 

SCHEtr,  B 6,  length  I4  mm,  elevating 
gear  spindle  bevel  ge^  lock  ^ 

SCRBir,  M 5,  length  7 mm,  elevatln., 
aechanism  spindle  bearing  loc2^ 


Onantl- 

a?semb* 

Unit  ly  of  pe 

the  wo*  un 

apon  k 

5 Is  : 


Blo2<-l92oo  Alll-19837 

BI02-I920I  A114-19820 


Blo2*192o2  A114-19822 


Blo2«192o3  A114*2831 


Blo2-192o4  Alll-2813 

BI02-I9222  A114-19833 

/SKP-6302/ 

Blo2-192o5  All4-‘l983o 


BI02-I9206  A114-19831 


Blo2-*192o7  A114-19829 


Blo2*192o8  A114-19825 


B1o2<»192o9  AII4-I98I9 


Blo2«1921o  AII3-28I4 


BI02-I92II 


A113-19836 


ELEVAOIING  MECHAIIISM  SPINDLE 

BIN,  0 3x22,  elevating  mechanism 
shaft  nnt 

PIN,  0 3x25 f elevating  mechanism 
Joint  fork 

BALL,  0 2o,  elevating  mechanism 
Joint 

CASING,  vrorm  and  worm  wheel 
ball  bearing,  0 42/15x13,  radial 


BEARING,  0 7o/6ox2o,  with  flange 
0 78  mm,  elevating  mechanism 
shaft  bronze 

BEARING,  0 3o/2ox2o,  with  flange 
0 38  mm,  elevating  mechanism 
shaft  bronze 

nut,  M 8,  wormwiheel  fastening  bolt 
hexagon 

lUUT,  M 14x1,5,  elevating  mechanism 
shaft 

irUT,  M 5ox2,  ball  bearing  retaining 
hexagon 

bracket,  elevating  mechanism  shaft 

SHAPT,  elevating  mechanism, with 
sptir  gears 


pcs  1 o,3oo 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


Quanti- 



i Homenclature 

Producer's 

ty  per 

Weight 

Pi- 

Ho 

ntanber 

internal 

reference 

denomination 

Unit 

assemb- 

per 

unit  in 

gu- 

No- 

1 

2 

3 

A 

the  we- 
apon 

kgs 

No 

te 

5o5 

Blo2-19212 

A114*19828 

WASHER,  0 32/14 thickness  3 mm. 

5 

6 

7 

8 

9 

elevating  mechanism  shaft  nut 

pcs 

1 

o,ol5 

51 

5e6 

BI02-I92I3 

A113-19835 

COVER,  worm  and  worm  wheel,  compo** 

sed  of j 

pcs 

I 

o,4oo 

53 

1 Cover 

2 Joint  spindle  fastening 

plate  spring 

/during  pack  transport/ 

3 Plate  spring  rivet  0 2,5x5  mm 

5o7 

BI02-I92I4 

A994-883 

WORM  WHEEL,  bronze 

pcs 

1 

l,3oo 

53 

3o8 

BI02-I92I5 

A114-2849 

WORM,  elevating  mechanism 

pcs 

1 

o,6oo 

52 

5o9 

B102-19216 

A114-2832 

PORK,  elevating  mechanism  joint 

pcs 

2 

o,o66 

52 

X 

51o 

BI02-I9217 

A114-19827 

SPINDLE,  joint  fork 

pcs 

1 

o,o6o 

52 

'511 

BI02-I92I8 

A114-19824 

BOLT,  M 8,  length  28  mm,  with 

hexagon  head,  worm  eheel  faste- 
ning 

pcs 

6 

o,ol5 

53 

512 

BI02-I92I9 

A114-19823 

BOLT,  M lo,  length  28  mm,  with 

hexagon  head,  worm  and  worm  wheel 
casing  and  shaft  bracket  faste- 
ning 

pos 

9 

o,o26 

51 

513 

BI02-I9I2I 

A114-19670 

SCREW,  M 8,  length  12  mm,  ball 

■ 

i 

1 

bearing  retaining  nut  lock 

pcs 

1 

o,  oo3 

i 

52 

■ 

514 

Blo2-1922o 

A114-2835 

SCREW,  M 8x0,75,  length  9,5  mm, 
joint  fork 

pcs 

4 

o,oo3 

52 

I 

515 

Blo2*19221 

A114-19818 

SCREW,  M 5,  length  14  mm,  worm  and 
worm  wheel  casing  cover 

pos 

8 

o,oo3 

53 

20000  - TRAVERSING  MECHANISM 

516 

Blo2-2oooe 

TRAVERSING  MECHANISM 

set 

1 

517 

Blo2-2oool 

A114-2830 

BUSHING,  traversing  mechanism  spin- 
dle with  bevel  gear 

pcs 

1 

o,28o 

54 

518 

Blo2-2ooo2 

A114‘-19682 

BUSHING,  with  traversing  mechanism 
hand  wheel  shaft 

pcs 

1 

0,948 

54 

519 

Blo2-*192o2 

A114-19822 

PIN,  0 3x25,  traversing  mechanism 
joint  fork 

pcs 

2 

o,oo2 

54 

X 

520 

Blo2*191ol 

A114-2820 

PIN,  0 3x26,  traversing  mechanism 
hand  wheel 

pcs 

1 

1 

o,oo2 

54 

X 

521 

Blo2-2ooo3 

A114-2827 

KEY,  bevel  gear 

pcs 

1 

o,oo2 

55 

522 

Blo2-192o3 

A114-2831 

BALL,  0 2o,  traversing  mechanism 
joint 

pcs 

1 

o,o21 

52 

X 

523 

Blo2-2ooe4 

A112-19683 

CASING,  traversing  mechanism  cast 

pcs 

1 

5,2oo 

54 

524 

Blo2-2ool7 

A994-919 

/SKP-^2o2/ 

BALL  BEARING,  0 35/15x11,  traver- 
sing mechanism  radial 

pcs 

2 

o,o45 

55 

525 

Blo2«191o6 

A114-2821 

BEARING  BUSHING,  0 21/15x16, with 
flange  0 27  mm, bronze, traversing 
mechanism  spindle  with  bevel  gear 
and  hand  wheel  shaft 

pcs 

4 1 

o,o3o 

54 

X 

m 


B4-I9469 

A114-2829 

A994-632 

AII4-27080 

A114-19662 

A114-2823 
2^2oolo  A114-2822 
o2^2ooll  AII4-I966I 


BI02-200I2  A113-27o78 

Blo2-  I92I6  A114-2832 

Blo2-2ool3  B4-3170 
Bld2*19121  A114-19670 


Bl«2«-2i>ol4  A114-2828 
539  BI02-I922I  A114-2835 
$40  BI02-200I5  A114-2839 

541  ’ B1o2-2oo16  B4-3167 


BI02-2I000 

BI02-2I00I 

Blo2*21oo8 

Blo2«-21oo2 

Blo2-2loo3 

Bl#2-2leo4 

Ble2-2loo9 


A112-19727 

A994-584 

AII4-I9724 

/SKP-5I00/ 

A114-23862 

I 992-596 

A114-23863 

AIU-23694 


B1*2-21<h>6  4114-19725 


LTJBRICAIPOR,  composed  of: 

1 Lubricator  body 
1 Ball 
1 Spring 

RUT,  M 5oxl,5,  traversing  mechanism 
worm  ball  bearing  retaining 

RUT,  M 24x1, 5 f traversing  mechanism 
hand  wheel  shaft  bracket 

SHAFT,  traversing  mechanism  hand 

wheel 

SHAFT,  traversing  mechanism  hand 
wheel  handle 

COVER,  traversing  mechanism  casing 

WORM,  traversing  mechanism 

HARDGRIP,  traversing  mechanism  hand 
wheel  handle  aluminium 

HARD  WHEEL,  traversing  mechanism 

FORK,  traversing  mechanism  joint 

^n^JRDIiE,  with  bevel  gear 

SCREW,  M 8,  length  12  mm,  traversi- 
ng mechanism  worm  ball  bearing  re- 
taining nut  and  spindle  with  bevel 


SCREW,  M 8,  length  29  nun,  worm  be«- 
sel  gear  fastening 

SCREW,  M 8X0,75,  length  9,5  nun, 
joint  fork 

SCREW,  M 8,  length  16  mm,  traversi- 
ng mechanism  casing  cover  faste- 
ning 

BEVEL  GEAR,  travesring  mechanism 
worm 


2I000  - BQUILIBRATOR 
EQUILIBRATOR 

BUSHING,  equilibrator  spring  bronze 

BALL  BEARING,  0 65/45x14,  equilibra- 
tor spring  bushing  nut  axial 

NUT,  M 72x2,5,  equilibrator  spring 
bushing 

SPRING,  0 68/50,  length  42oj;  3o  mm, 
0 of  wire  9 nnn,  equilibrator 

LOCK,  equilibrator  adjusting  screw 

HEAD,  equilibrator  wire  rope  on 
cradle  attaching 

SCREW,  H 4,  length  5,5  mm,  equili- 
brator spring  bushing  nut  coun- 
tersunk lock 


pcs 

1 

0,188 

55 

pcs 

1 

o,o3o 

54 

pcs 

1 

0,223 

54 

pcs 

1 

o,o25 

54 

pcs 

1 

o,o9o 

55 

pcs 

1 

o,7oo 

55 

pcs 

1 

o,o36 

54 

pcs 

1 

o,5oo 

54 

pcs 

2 

0,067 

54,52 

pcs 

1 

0,800 

54 

pcs  1 o,o2o  55 

pcs  4 o,oo3  52  X 

pcs  4 o,oo7  55 

pcs  1 o,loo  55 

set  1 56 

pcs  2 o,5oo  56 

pcs  2 0,145  56 

pcs  2 o,4oo  56 

1,750  56 

o,ol7  56 

^ 0,160  56 

pcs  2 o,oo2  56 
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||Blo2-222e5 

A994-1487 

■|lo2-222o6 

A114-2732 

H|.o2-222o7 

A994-1486 

ple2-222e8 

pio2-222o9 

A112-19119 

4114-2730 

Blo2*2221o  A114-2731 

Blo2-22211  A994-1552 


Blo2-*23o9e  A112«»23785 

Blo2*231oo 

Blo2>231ol  A112*19654 


SU2*^2m 

B1o2»232o1 

BU2-*232o2 

Bl®2-232o3 

B1o2-232o4 


A113-29121 

1114^213 

jaU-292U 

114“29119 
1 114“29212 


B1«2-232«5  114'>29211 


B1o2-232o6 

B1«2-»232o7 

B1«2-232o8 

BXo2^233«e 

Blo2»233®l 

B1«2o233o2 

B1«2-233#3 

B1«2*234«« 

Ba«2-234ol 


114-44574 

A114-19521 

114-2911B 

I A113-19524 
A114-19525 

AI.14-18986 

m4-19522 

jai2-23876 


inw,  M 55xl,5f  equalizer  bar 

SAPBfY  LOOK,  carriage  trails  fa- 
stening lock  bolt  stop  sorev 

WASHER,  0 13o/8oz8,  equalizer  bar 
nut  bronze 

EQUAldZER  BAR 

SCREW,  M le,  length  18  nn,  with 
hexagon  head,  carriage  trails 
fastening  lock  bolt  stop 

SCREW,  H 5,  length  14,7  am,  carria- 
ge trails  fastening  lock  belt 
stop  screw  fixing 

SCREW,  II  8,  length  15  am,  equalizer 
bar  nut  lock 


23000  - CRADIB  STAY 
CRADIS  STAY 
STAY  SUPPORT 

STAY  SIJPPORT  BODY 

CRADBE  STAY  SUPPORT  CATCH 

RINO,  0 1®,  cradle  stay  support 
catch  key  chain 

RING,  0 24®  cradle  stay  support 
catch  key  chain 

KEY,  cradle  stay  suppoi*t  catch 

CHAIR,  length  112  nnn,  cradle  stay 
support  catch  key 

SPRIHG,  0 5,6/4,!,  length  25,  0 of 

wire  0,75  key  lock  latch 

LOCK,  cradle  stay  support  catch  key 

pm,  0 4x13,5,  catch  key  lock 

LATCH,  key  lock 

CRADLE  STAY  SHAPT 

PIH,  0 5x23,  cradle  stay  shaft  ha- 
ndle 

SHAFT  BODY 
HAHDLB,  shaft 

CRADLE  STAY 

CRADLE  STAY  BODY 
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A114«19863 
A114-1986« 
4*3  A114»18985 


DENOMINATION 


SCREW,  M lo,  length  lo  nmi,  cradl® 
stay  shaft  safety  eoxt^osed  of? 

1 Screw  M lo 

1 SpriUig  0 6/5,3,  length 
17,^  0 ®f  wire  o,?  mm 
1 Ball  0 6 mm 

SCREW,  H 8,  length  9,5  nim,  cradle 
stay  shaft  stop 


Qiiantl- 
ty  pe?? 
assemb- 

Weight 

Fi- 

' 

ly  o f 

per 

gu- 

No- 

the W9- 

unit  in 

re  1 

te 

apoD 

kgs 

No 

e,ol3  64 


pcs  1 o,oo4  64 


24000 

24100  Alll-19963 

24101  A114-'19846 


B1«2>241«2  4III-I92I0 
SU2~Z4l03  A99*~792 

B1*2>241«4  a114>19843 


0m4  1993^1126 

JBIjaSMS4^o6  B4-22394 
]|la2.ia4LoT  AX14^«22 

BU2-e4Ua  AU4-2oo14 

B1«2-242m  Am-19962 

16«9  Blw2-e4loI  1114-19846 

61#  Bla2*4S42wI  1114^-19847 


611  Bl«2-242«2 

612  KU2-24203 

613  ]lla2-242p4 

614  BU2-241i3 


1114-23812 

1114-198171 

1111-19211 

1994-792 


15  Bl#2-242a5  1114-198451 

16  ]!Ia2-242ii6  1114-19848 

17  Ills2-a41w4  1114-19843 


24000  “ CARRIAGE  TRAILS 
CARRIAGE  TRAILS 
CARRIAGB  TRAILS  - RRONT  RIGHT 

PIN,  0 4f23c31,  front  and  rear  car- 
riage trail  connecting  bolt  nut 
taper 

TRAIL  BODY,  front  ri^t  carriage 

NUT,  H 16,  front  and  rear  trail 
connecting  bolt 

WASHER,  0 32/22,5x2,5,  front  and 
refor  trail  connecting  bolt  nut 
elastic 


C<HODSCTIHG  BQLT^  With  handle  ,ri^t 
front  and  rear  cBrrlage  trail 

91BIB,  rseoH  length,  for  4 Incre- 
■ent#  with  6400^ /oo  diwision 

TIBEB,  recoil  length,  for  4 incre- 
nents  with  6400^/00  diwision 

SCBBV,  m 3,  length  8 mm,  recoil 
length  table  fastening 

CARRXAfiS  TRAIL  - ISONT  LEPT 

PIN,  0 4,2z31,  flJont  and  rear  car- 
riage trail  conneetlng  bolt  nut 
tapear 

PIN,  0 3,1j14,  trails  connector 
locllrliig  bolt  head  taper 

HBIB,  trails  conneetor  locking  bolt 

LOCK  BOLT,  trails  connector 

TKAIL  boot,  front  left  earriage 

NOT,  ■ 16,  front  and  rear  trail 
equmeeting  bolt 

SHORB,  0 9,9/S,3,  length  24,  0 ®f 
wire  •,&  ■■,  eomseotor  loekiiig 
bolt 

SHAIT,  carriage  left  and  ri|^t  trail 

oennsctor 

WASBBN,  0 32/22,5i905,£ront  and  rear 
trail  connecting  bollt  nmt  elastic 


L o,oo3  65  X 

L 22,000 

©,o34  65  X 

o,oo9  65  X 

7 

I 0,335  65 

1 o,o9o 

1 o,o9e 

4 o,ool 

1 59 

1 o,oo3  65  X 

1 o,ool  66 

1 o,o28  66 

1 o,o22  66 

1 23»eoo  65 

1 o,o34  65  X 

1 o,oo2  66 

1 0,165  66 

1 o,oo3  65  X 
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dbhohination 


No- 


E-»242o8 

243oo 

243«1 

?43o2 

^4303 

!43o4 

43o5 

Blo2-243o6 


A993-776 

A133-.29233 

A114-29209 

A994-794 

' A114-2921® 

A112-19856 

A1114<^19^^ 

AII3-I20I 

A112-19851 

A114-19840 

A114-16258 

AII4-I700I 


COBHECTIHa  BOI.®,with  handle, fi'ont 
and  rear  octrriage  trail 

COHHECfOH.left  and  right  carriage 
trail 

TABIB,  weapon  inscription 

3CHEV,  M lo,  length  34  fflin,  left  and 
rlg^t  trail  connector  shaft 

SCBSV,  H 6,  length  13  mm,  weapon 
iziscription  table  countersunk 


C^JIRIAGB  TRAIL  - REAR  RIGHT 

STOP  WASHER,  0 2o/6,5,  thickness 
3 mm,  bolt  wing  nut 

STAKE,  carriage  trail 

CARRIAGB  TRAIL  BODY,  rear  right 

NUT,  M is,  carriage  trails  tail 
connecting  bolt  wing 

SHAFT,  carriage  trail  tail  connec- 
ting bolt 

WASHER,  0 25, 3/13 » thickness  8 mm, 
carriage  trail  tail  oozmeoting 

sIxaLf-fe 


l,loo  6S 

0,045 

o,olo  66 
o,oo4 


pcs 

1 

o,oo7 

pcs 

1 

7,000 

pcs 

1 

15,75© 

pcs 

1 

o,o92 

pcs 

1 

o,o9o 

Z>OS 

a. 

Blo2-243o7  A994-96? 

631  BI02-24400  A112-19855 

632  Blo2-243o2  A113-12ol 

633  BI02-2440I  4112-19839' 


SCREW  BOLT,  M 16,  carriage  trails 
tail  connecting 


CARRIAGE  TRAIL  - REAR  LEFT 

STAKE,  carriage  trail 
CARRIAGE  TRAIL  BODY,  rear  left 


7,000 

15,500 


634 

Blo2-25ooo 

635 

Blo2-25oel 

4994-2699 

636 

B416*25oo2 

AII4-I369 

637 

Blo2»25oo3 

4994-1165 

638 

Blo2-25oo4 

A994-1167 

639 

Blo2-25oo5 

4994-2697 

L. 

Blo2*25oo6 

B4-10773 

641 

Bl©2-25oo7r 

4114-192«6 

642. 

Bl©2-25oo8 

4113-19218 

4994-1158 

2^000  - LUNETTE 
LUNETTE 

RING,  0 25,  thill  fork  fastening 
key  handgrip 

PIN,  0 2,5x22,  thill  fork  fastening 
key  handgrip 

KEY,  thill  fork  fastening 

KEY,  lunette  casing  on  carriage 
trails  connector  fastening 

CHAIN,  length  15o  mm,  with  rings 
lunette  casing  fastening  key 

HUT,  M 44x1,5,  lunette  on  casing; 
fastening 

NUT,  M 16,  lunette  hexagon 

LUNETTE  CASING,  with  bushing  for 
thill  fork 


set  1 

67 

pcs  1 

o,oo4 

pcs  1 

0,002 

pcs  1 

0,115 

pcs  1 

o,2oo 

pcs  1 

o,o2o 

pcs  1 

0,344  68 

pcs  1 

o,o45  68 

pcs  1 

3,15o  68 
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A994-1160 


A994-1658 


B4-I0772 


A994-1161 

B4-17783 

994-1456 


AII4-29215 


•2*^547 


AII4-I9I24 


B4-8388  and 
AII4-I2II 


59  BI03-26007  A114-2767 
66«  Bl®3-26oo8  A114-2851 


661  BI03-26009  A114-^19127 


662  BI03-260I0  A113-2850 


663  BI03-260II  B4-8390 


664  BI03-260I2  AII4-I92I4 


LUNETTE 

SmXNG,  0 41/21,  length  12o,  0 ot 
wire  lo  9991,  lunette 

RETAINBR  , 0 of  wire  3 mm,  limette 
casing  fastening  key 

RMG,  lunette  spring  front  bearing 
steel,  with  taper 

filBG,  lunette  spring  rear  bearing 

HATOGRIP,  thill  fork  fastening  key 

SCREir,  H 6,  length  13  mm,  lunette 
nut  M 16  lock 

SCREW,  M 16,  length  8 mm,  lunette 
nut  H 44x1,5  lock 

26000  - SPRING  DEVICE  WIOT  SPIRAL 
SPRIRG-RIGHT  POR  WEAPONS 
TYPE  B1  AND  BlAl 

SPRING  DEVICE  WITH  SPIRAL  SPRING-RI- 
G3T,E0R  weapons  type  B1  and  BlAl. 

PIN,  0 4,1x31,  spring  device  on  axle 
fastening  bolt  nut  taper 


BOLT,  with  handle,  spring  device 
blocking  right 

B.ALL,  0 5,  spring  device  blocking 
bolt  locking 

CASING,  right  spring  device 

BEARING  BUSHING,  0 5@/4oxl5,  with 
flange  0 60,  spring  device  shaft 
bronze 

BEARING  BUSHING,  0 5o/4ox22,  with 
flange  0 56,  spring  device  shaft 
bronze 

LUBRICATOR  composed  of 
1 Lubricator  body 
1 Spring 
1 Ball 

NUT,  M 4 0x1, 5,  spring  device  shaft 

NUT,  M 2oxl,5,  spring  device  shaft 
outer  hexagon 

NUT,  M 16,  spring  device  on  axle 
fastening  bolt 

SPIRAL  SPRING,  with  3,1/2  coils, 
steel  strip  6oxl2  mm 

SPRING,  0 6/4,5,  length  13  mm, 
blocking  bolt  locking  ball 

SHAFT,  spring  device 
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SwauMiatux*'  I ^oduoer'a 
^faipano#' 


•4114“12o4 

4114-19125 

4114-2670 

AII4-I92I3 

/DXS-94/ 

I 4113-2764 
4114-19126 

4114-1207 

B4-19864 


9 S K 0 H IK  A T I 0 K 

r ' 4^  ~~  ~~ — - 

WAS^,  0 5o/2o,2  thickness  4 mm 
spj^  device  shaft  outer  nut 
•M  20X1^5 

VASHEB,  0 33/21,  thickness  3 mm 
spr^  device  on  aile  fastening 
bolt  nut  elastic  ° 

COVER,  with  thread  M 170x1,5, spring 
device  easing  ’ , ® 

COM®  PIH  0 3, 7x43, spring  device 
shaft  outer  nut  M 2oxl,5 

PAST^inq  bom,  spring  device  on 
axle  right 

SCHEff,  M 6,  length  16  mm,  spring 
device  shaft  nut  lock 

SCROT,  M lo,  length  26  mm,  spring 
device  blocking  bolt  atop 

SC^,  K 5,  blocking  bolt  locking 

ball  spa?±og 


27000  - SPRING  DEVICE  HriTH  SPIRAL 
SPRING-LEFT  POR  WEAPONS 
type  B1  and  BlAl 


Quanti*  ~ t 

ty  p92?  Weight  Pi- 

Bait  assemb-  per 

— apoa  ^o 

^ 7 a ~y~ 

^ 0,048  7o  X 

i 0,011  69  X 

^ l,9oo  69  X 

^ 0,004  7o  X 

1 0,320 

^®®  ^ o,oo3  69  X 

^ o»ol3  71  X i 


B2-8391 

AII4-I9I24 

B4-^4o9  and 
A114*-1211 

3 A114-^235 

•3-27oe2  B2-8389 

Blo3*»26oo5  A994“655 

679  Blo3*26oo6  AII4-276I 

660  Blo2-12oo3  B4-I9469 

681  Blo3-*26oo7  A114-2767 

682  Blo3*26ooa  A114-2891 

683  B1o3*26oo9  1114«19127 

684  Blo3**^26olo  A113*285o 


SPRING  DEVICE  WITH  SPIRAL  SPHING-LEPT 
POR  WEAPONS  Type  bi  and  biai  * 

set 

1 

j 

PIN,  0 4,1x31^  spring  device  on  axle 
fastening  bolt  nut  taper 

pcs 

1 

o,oo3 

69 

X 

BOLT,  with  handle,  spring  device 
blocking  left 

pos 

1 

o,3oo 

71 

BALL,  05,  spring  device  blocking 
bolt  locking 

pos 

1 

o,ool 

X 

CASING,  left  spring  device 

pcs 

1 

lt35o 

71 

BEARING  BUSHING,  0 5o/4oxl5,  with 
f 3*nge  0 6o,  spring  device  shaft 
bronze 

pcs 

1 

o,loo 

69 

X 

BEARING  BUSHING,  0 5o/4©x22,  with 
flange  0 56,  spring  device  shaft 
bronze 

pcs 

1 

0,125 

69 

X 

LUBRICATOR  composed  oft 

1 Lubricator  body 

1 Spring 

1 Ball 

pos 

2 

o,eo3 

12 

X 

NUT,  ffi  4oxl,5,  spring  device  shaft 

pos 

1 

o,2o5 

69 

X 

NUT,  M 2oxl,5t  spring  device  shaft 
outer  hexagon 

pcs 

1 

o,o85 

7o 

X 

NUT,  M 16,  spring  dewice  on  axle 
fastening  bolt 

pos 

1 

•,o32 

69 

:r 

SPIRAL  SPRING,  with  3 1/2  coils, 
ste^  strip  6oxI2  mm 

pos 

1 

5,7oo 

69 

X 

B4-6390 


A3.14-192U 

A114-1204 


A114-19125 


■4U4-2760 


■4114-19213 

/DIir-94/ 

.4113-2780 


4114-19126 


4114-1207 


B4-19864 


DOMINAI'TO 


SSRurs,  0 6i4,5*  length  13  am 
blocfciiig  bolt  looking  bolt 

SHAIT,  spring  dorloo 

WASHER,  0 5o/2o,2,  thickness  4 ran, 
spring  device  shaft  enter  nut 
M 20x1^5 

W4SHER,  0 33/21,  thickness  3 mm. 
spring  device  on  axle  fastening 
bolt  nut  elastic 

COVER^wltb  thread  M 17x1,5  spring 
device  casing 

CM  pm  0 3,7X43.  spring  device 
snaxt  outer  nut  H 2oxl,5 

FJ^TBNma  BOLT,  spring  device  on 

left  axle 

SCREW,  H 6,  length  16  mm,  spring 
device  shaft  nut  M 4oxl,5xl6 
lock 

SCRBUr,  a lo,  length  26  mm,  spring 
device  blocking  bolt  stop 

SC^  M 5,  blocking  bolt  locking 
ball  spring 


Quanti- 

ty 

ly  *§.'? 
th®  w®- 
apoa:;:. 


695  I Ble4*28oee  | 36*3e«3 


696  Ble4*28eel 


n Ble4»28oe2 
Ble3«26ool 


99  Blo4-28eo4 

0®  Ble4*>28ee5 


el  Ble4*^28oo6 
e2  Ble4*”28eo7 


o3*  Ble4°28oe8 


34-256-3 


33-7©-l 

AlU-19124 


34-257-7 

34-256-4 


35-259-6 

34-256-5 


35-14-3 


o4  Ble4-28eo9  35-14-5 


e5  BU2«12eo3  B4-19469 


28oo®  - SPRING  DEVICE  WITH  HELICAL 
SPRING  AND  SEMI-AXLE  RIGHT, 
FOR  WEAPONS  TYPE  B1A2,B1A3 
AND  B1A4 

SPRING  DEVICE  WITH  HELICAL  SPRING  AND 
SEMI-AXLE  RIGHT, FOR  WEAPONS  TYPE  B1A2, 
B1A3  AND  B1A4 

WIPER,  0 35/25x7,  spring  device  spin- 
dle pressed  felt 

WIPER,  0 93x74x7,  semi-axlw  felt 

PIN,  0 4,1x31,  spring  device  on  axle 
fastening  bolt  nut  taper 

KEY,  right  spring  device  blocking 

SEATING  BUSHING,  spring  device 
spindle  bearing 

CASING,  right  spring  device 

BEARING,  spring  device  spindle 
spherical  bronze 

BEARING  BUSHING,  0 36/30X32,  with 
flange  0 42,  semiaxle  smaller 
bronze 

BEARING  BUSHING,  0 47/41x35,  with 
flange  0 55,  semi-axle  bigger 
bronze 

LUBRICATOR  composed  oft 
1«  Lubricator  body 
" 1 Spring 

1 Ball 


1 o,o82 


1 0,122 


2 e,oo3 
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I 


Bboonolatiire' 

Producer's 

nuabor 

internal 



2 

roforence 

3 

7X7  Blo4>28*2« 

718  Bl«4-28o21 

719  Bl«4>28«22 

72*  B416-152«7 

721  B1«4-28*28 

722  Ble4o28«23 

723  Bl«4-28«24 

724  Blo4-28*25 


35-13-$ 

34-187-3 

34-266-3 

AII4-I9I27 

36-37-3 

34- 256-8 

33- i'7o-2 

34- 256-7 
34-385-2 

4114-19125 

36-37-4 

35- 13-7 

35-14-4 

34- 258-« 
32-313-* 

Dlll-94 

35- 14-1 

36- 37-2 
34-257-4 


725  Blo4“28«26  33-7*-5 

726  Bl*4-28o27  33-70-3 


DBBBIIIHATIO 


■ 92x1(5,  spring  dorlce  casing 

HOT,  ■ 3<aL,5,  hoi^t  19  sesa- 
oii'feei?  oc'fragosi 

HOT,  ■ 24x1,5  hoi^t  18  am,  sewl- 
-axle  izmer  hexagon 

spring  device  on 

X aat  ftii'f  Tig  bolt 

BXTPPEB,  rubber 

®^'lf  ^51.5  0 cl 

Wire  mm,  spring  deyice 

smiro,  0 6/4,6,  length  IS,  0 cEf 
J^o,7  am,  blocking  key  safety 

BiSHE®,  0 82/28,  thickness  5 ma 
spring  device  casing  nut  * 

WASam,  0 42/24,5,  thickness  3 ma 
inner  seiici*iazle  nut  * 

WASHER,  0 33/21,  thickness  3 mn 


hSTTBR,  spring  device  right  semi-^axle 

SEMI-*AXIiB,  right 

RIHCr,  semi^axle  felt  wiper  retai- 

nlng 

COTTER  PUJ,  0 3^72:60,  8emi«*a2:le 
outer  nut 

COTTER  PIN,  0 5,7x459  semi-axle 
inner  nut 

PASTENino  BOLT,  ri^t  spring  device 
on.  axle 

SPINDLE,  spring  device 

SCREW,  M 5,  length  9 mm,  .spring 
device  casing  cover  and  semi-axle 
bearing  lock 

SCREW,  M 9,  length  13  mm,  spring 
device  blocking  key  stop 

LATCH,  spring  device  blocking  key 
safety 


7 8 ^ 

^ l,loo  73  X 

^ 0,115  72  X 

^ o,o9o  72  X 

^ o,o33  72  X 

3-  0,115  73  X 

^ 0,900  73  X 

^ o,ool  72  X 

^ Ofl95  73  X 

^ 0,022  74  2 

1 o,oll  72  T 

^ / ®»7oo  j 73  j X J 

•i  1 

1 ' 0',8oe  ^ 

1 4,5oo  73 

1 o,5oo  74  X 

1 0,006  72  X 

1 e,oo8  72 

1 0,335  72 

1 2,000  73  X 

3 @,oo3  72  X 

1 O9O05  72  Z 

1 o,oo2  72  X 


72T  Bl#4-29ooo  36-3o-8 


29000  • SPRING  DEVICE  WITH  HEKICAL 
SPRING  AND  SEMI-AXLE-LEPT, 
FOR  WEAPONS  TYPE  B1A2, 

B1A3  AND  B1A4 

SPRING  DEVICE  WITH  HELICAL  SPRING  AND 
SEMI-AXLE  - LEFT,  FOR  WEAPONS  TYPE 
B1A2,  B1A3  AND  B1A4 


Sanitized  Copy  Approved  for  Rek 


Sanitized  Copy  Approved  for  Release  201 1/01/25  : CIA-RDP82-00038RQ01400210001-4 


flitoa 

p© 

Nomenolatur© 

: ' uiDDb©r  ' 

PK*oduc©r* 

Internal 

reforono© 

me 

2 

B1©4— 28ool 

3 

34-256-3 

729 

B1©4-28oo2 

33-r®-l 

73© 

I 

BI03-26OOI 

AII4-I9I24 

731 

B1o4-28©o4 

1 

34-257-7 

732 

B1©4-28oo5 

34=256-4 

733 

B1©4-»29o©X 

35-259-4 

734 

B1©4-28oo7 

34-256-5 

735 

B1©4-28oo8 

35-14-3 

[736  B1©4-28oo9  35-14-5 

737  Ble2-12eo3  34-194*9 

73®  B1o4-28o1o  35-13-6 


739  B416-152*2 

74*  Bl«4-2aoll 

741  Ble3-26oa9 

742  Bl*4-28«13 

743  Bl*4-28ol4 


34-187-3 

34-266-3 

AII4-I9I27 

36-37-3 

34-256-8 


Bl*4-28*15  33-70-2 


BI04-280I6 

BI04-280I7 

BI03-260I4 

Bl«4-28al9 

Blo4-29oe2 

Blo4-29oe3 

Blk4-28o22 

B416-15207 


34-256-7 

34- 385-2 

AII4-I9125 

36-37-4 

35- 14-8 
35-15-1 

34-258-0 

32-313-0 


D B N 0 H I H 


A T I 0 W 


Blo4-28o28  DZH-94 


spindle  pressed  felt 

HriPER,  0 93/74x7,  sem:l-a::?;lie  felt 

PIN,  0 4,1^1,  spring  device  on 
axle  fastening  bolt  nnt  taper 

KEY,  left  spring  device  blocking 

bushing  SEATING,  spring  device 
spindle  beai^ng 

CASING,  left  spring  device 

bearing,  spring  device  spindle 
spherical  bronze  * 

BB^ma  BTOHIHfl,  0 36/30x32,  with 
flaago  0 42,  semiaxlo  smaller 
bronze 

begins  BUSHIKO,  0 47/41x35.  with 
br^:  semiaxle  bigger 

LUBRICATOR  composed  of i 
1 Lubricator  body 
1 Spring 
1 Ball 

92x1,5,  spring  device  ca- 


NUT,  M 3oxl,5,  height  19  mm,  semi- 
-^axle  outer  octagon 

NUT,  M 24x1,5,  height  18  mm,  semi- 
«axle  inner  hexagon 

NUT,  M 16,  spring  device  on  axle 
fastening  bolt 

BUPPER,  rubber 

SPRING,  0 83/53,  length  151,5,  0 o£ 
wire  15  mm,  spring  device 

SPRING,  0 6/4,6,  length  18,  0 ©f  wire 
0,7  mm,  blocking  key  safety  latch 

WASHER,  0 82/28x5,  spring  device  nut 

WASHER,  0 42/24,5x3,  inner  semi-axle 
nut 

WASHER,  0 33/21x2,  spring  device  on 
axle  fastening  bolt  nut  elastic 

COVER,  with  thread  M 92x1,5  spring 
device  casing 

LEVER,  spring  device  left  semi-axle 

SEMI-AXLE,  left 

RING,  semi-axle  felt  wiper  retaining 

COTTER  PIN,  0 3,7x6o,  semi-axle 
outer  nut 

COTTER  PIN,  0 5,7x45,  axle  inner 
nut 


Quanti-  ^ ~T  " 

es«^b- 
Unit  ly  of 

the  we-  unit  in 
--- Lapon  kgs  No  I 

i 7 “i  I 0 


pcs  1 


pea  1 

pcs  1 


pcs  1 


7 8 9 

o,oo6  X 

®,ol6  74  X 

^,oo3  72  X 

^,5oo  72  X 

O9235  73  X 

®,35o 

®>®92  73  X 


pcs  1 o,o82  72  X 

P08  1 ,^122  72  X 

pos  2 *,oo3  12  X 


P®®  3-  0,115  72  X 

P«s  1 o,©9©  72  X 

pcs  1 ©,©33  72  X 

pcs  1 ®,115  72  X 

pes  1 o,9@o  73  X 

pcs  1 @,ool  72  X 

pcs  1 0^195  73  X 

pcs  1 o,©22  74  X 

pcs  1 ©,®11  72  X 

pcs  1 ®,7oo  73  X 

pcs  1 0,800 

pcs  1 4,5oo 

pcs  1 o,5oo  74  T 

pcs  1 0,006  72  X 

pcs  1 0,008  72  X 


sag 
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iJaternal 

Inference 


I Blo4-t^oa4  35-14-9 

31*4.28024  36-37-2 

B1*4«28o25  34-257-4 

31*4-28*26  33-70-5 

B1o4-28o27  33-7o-3 


31*3-3000*  Alll-19435 

B1*3-3ooo1  Alli-23977r 
B1*3-3ooo2  4114-19432 
B1o3-3ooo3  4114-19435 


763  31*3-3*0*4 

764  31*3^00*5 

765  31*3-300*6 

766  B143-3ooo7 

767  Bl*3-3oo23 

768  Blo3-3oo24 

769  Blo3-3oooS 

770  31o3-3eo*9 
‘771  Blo3-3ool» 
772  Bl*3-3ooll 


4113-19995 


4114-19953 

34-187-2 

/SKP=3o3-o7/ 


34-187-1 

/SKP-3o3“l©/ 


4114-23866 

4114-84*5 

4114-29o7 

4114-19956 


773  31o3-3ool2  4114-19429 

774  BI03-300I3  A112-29o26 

775  BI03-300I4  illl4*-29ol 

776  Blo3-3ool5  A114-194-28 

77T  Blo3-3ool6  A114-23845 


S^^WLB,  spring  devlc© 

9 ami-  Sprint* 

bearing'^loc^  semi^axle 

SOmW,  H 9,  length  I3  mni,  snrin2 
device  blocking  key  stop  * 

blocking  key 


30000  - wheel  with  PHEDMATIC  TIEP 

ATO  semi-axle  - Hicm  ^ 
weapoestype 

WEAPONS  TYPE  31 

WHEBL  bodt 

WIPER,  seal-axle  on  .heel  hub  felt 

semi -axle  lelt 


pos 

1 

2,00 

73 

POB 

3 

®,oo3 

72 

pos 

1 

©,oo5 

72 

pcs 

1 

j ©, oo2 

72 

HUB,  wheel 

pes 

3JIRE,  6,00X16 
AIR  TUBE 

pcs 

BLOCKING  BOLT,  pack  transport  wheel  pos 

ROLLER  BEARING,  0 80/359  Height  max 

23/iain  29,5,  radial  p^g 

ROLLER  BRiRING,  0 94/5©,  height  max 

29,5/2ain  29,  radial  p^g 

TOJ?9  M 2®,  wheel  hub  bolt  peg 

BUPPER,  spring  device  imbbear  pgg 

EYE,  towing 

' ® pcs 

SPRING,  0 12,5/10,9,  length  25, 
pack  transport  wheel  blocking 
key  screw 

pcs 

COVER,  wheel  hub,  with  thread 
“ 35X1,5 

pcs 

SEMI-AXLE,  with  spring  device 
blocking  key,  right  p^a 

RING,  hub  protecting  bronze-  with 

thread  M 112x1,5  peg 

RING  NUT,  M 5oxl,5,  semi-axle  pos 

HANDGRIP,  pack  transport  wheel 
y^kliig  key 


1 I 11,000 

^ I o,ol7  7© 

^ I 0,017 


4,5©o  7©  X 

12,5oo  X 

l,9oo  X 

o,©44  71  X 


©,5oo  7e,75  X 

l,2oo  7@  X 
71  X 
©,©30  71  X 

0,265  71  X 

0,004  71  X 

0,255  71  X 

6,600  7© 

©,4oo  7o  J 
1#155  7®  X 
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int^maX 


I j a4«i 


Tt9 

780  Bla3«>3oo3fi 

781  B1^-3*o19 

782  : Blid*>3M2* 

83  B1«3-3o«31 

784  I Bl*3*>3a*22 


A114-«3867 

4114-2900 

itll4-29oC 

4114-2905 

4114-19958 

4114-8406 


785  I B1o3«.31o6o  I AlU- 


4111-23977 

4114-19432 

4114-19435 

4113-19995 


4114-19953 

*4-187-2 

/SKP-3o3-o7/ 

34-187-1 

/SKP-303-1®/ 

4114-23866 

AII4-8405 

4114-2907 

4114-19956 

4114-19429 

4112-29027 

4114-2901 


DBHOMIITATIo* 


■ 4 


BIBB  T4LTB  eoiBioaod  oft 
1 TaXvo  body 
1 TaXre  needla 
1 Talvo  eap 

BOM,  K 2m^  lezi^b  46  on,  wiieol  imb 
m 5r  Bab  protoetizig  flog 

SC*™.  M 5,  len^rtb  17,4  hob 

SC^  length  12  ««,  seiBl-aalo 

spiriiie  dorioe  nabbas- 

ovtfmp 


3ioao  - wnB  TBSfmxjB  nsB 

4HD  SBHZ-AZIS  - IBB*  .ns 
■BABCaiS  IIHB  B1  4HD  BlAl 

WISH  iBsmmc  mrb  md  sEn-aris 

— IKJTTjPOR  WB4!P(fflS  TTPB  B1  ABB  BlJll 


WHEEL  BODr 

WIPER,  seml-s^axle  on  wheel  hub  felt 

WIPER,  seini**axle  felt 

HUB,  wheel 

TIRE  6,00  z 16 

AIR  TUBE 

BLOCKING  BOLT,  pack  transport 
whe#l 

ROLLER  BEARING,  0 8o/35,  height 
max  25/min  22,5,  radial 

ROLLER  BEARING,  0 94/5o,  height 
max  29,5/min  29,  radial 

NUT,  M 2o,  wheel  hub  bolt 

BUFPER,  spring  device  rubber 

EYE,  towing 

SPRING,  0 12, 5/1®, 9,  length  25, 
pack  transport  wheel  blocking 
key  screw 

COVER,  wheel  hub,  with  tread 
M 35x1,5 

SEMI-AXLE,  with  spring  device  bloc- 
king key,  left 

RING,  hub  protecting  bronze, with 
thread  M 112x1,5 


8 I 9 


®,®44 

71 

o,5oo 

7® 

l,2©o 

7® 

o,o35 

71 
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DBiroiiiHAir 


B1*3>3oo15  A114-19428 

Blo3-3eel6  A114-23845 

^*•6-123—  B4>18843 


B1«3-30o17 

B1«3>3o*18 

B1«3«3oo19 

Slo3-3»o20 

B1*3*3m22 


AIU-23867 

ArL4-29o« 

jU14-29o6 

A114~2905 

4X14-19958 

4114-84»6  I 


H1N3  HOT,  M 50X1,5,  «0al.axl0 

paok  transport  whool 

blocklji^  kmy 

TXRB  Valve,  eomposed  of  8 
L Valvo  bodjr 
1 Valve  needle 
1 Valve  ©ap 

46  am,  wiioel 
protooting  ring 

3CHSV,  II  5,  length  17  am,  hub  cover 

If'  '^'"**'*  “■* 

^‘Sf.r 


B416  - 15Xoo  - WHEEL  WITH  SEMI- 
ELASTIC TIRE  -EIGHT. 
^OR^^WEAPOKS  TgPB  * 
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835  Blo6*.32oo« 


Bl#6-*32ool 


Bl«3»3oeo6 

Blo3«3oe23 


Blo3«»3oo24 


Blo3-3ooo8 


34-21#-8 


34-379-« 

34-187-2 

/SKF-303-O7/ 

34-187-1 
/sb:p-3o3-i#/  I 

34-187-9 

34- 187-6 

35- 292-7 
34-187-7 


34-187-4 


34-211-3 


833  I B41i6-16le2  35-222-7 


834  B4I6-I5I09  32-313-3 


BI06-32OO2  B2-2692® 

BI03-3OOO5 


34-187-2 

/SKP-3o3-o7/ 

34-187-1 

/SKP-3o3-lfi/ 

A114-23866 


B4I6-I5I03  34-187-6 

B4I6-I5I04  35-292-7 


^♦18  - I6I00  - TOKKL  WUH  SSHI  MLAS^ 
*2SB-IKJT,10R  IB- 
AP0H3  TTHS  B1I2  iiwp 
BI43 

TOKBL  W13EH  8BXI-BL43TXC 
8BAPGBS  KHS  BlA2  Aim  BI43 

sure,  with  bolt  Xoa-  iiack  tranapart 

pack  tzaasport  zlag 
HW,  ■ 42*1,5,  Imb  carer 
SXB,  taMng 

XOd,  0 49.  0 af  rtza  1,5  ».  I 

"OB  carmr  nnt 

C<^,  t-lag  teactet  and  Utt 
ta*  protecting  bronze  * 


Wbeei,  with  semi-elastic, tire, left 

aliiminiiam  body 

SCREW,  M 6,  length  IJ  mm,  hub  pro- 
tecting ring  and  hub  cover  ' 
lock 


32o@@  - WHEEL  WITH  PHEHMATIC  TIRE 
RIGHT, FOR  WEAPONS  TYPE 
B1A4 

WHEEL  WITH  PNEUMATIC  TIRE-  RIGHTaPOR 
WEAPONS  TYPE  B1A4  * 

WHEEL  BODY 

HUB,  with  thread  M 86x1,5  right 
TIRE  6,00  — 16 
AIR  TUBE 

ROLL^  BEARING,  0 8o/35  height  max 
23/min  22,5  radial 

ROLLER  BEARING,  0 94/5o,  height 
max  29,5/min  29, radial 


®.25«  75  X 


0,400  I 74  . 


1 i 26,500 


11,000 


12,500 


ITUT,  H 2o,  hub  bolt 

M 43x1,5,  hub  cover 
EYE,  towing 
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eternal 


^14-23867 

32-313-3 


B2-26920 


D B H 0 m X 11  A 


lOOK,  0 94, ^0  1,5  am 

com,  towing  85*  braoiet  and  right 

™ub  ® -20^, 

ilub  protecting  bronze 

TIRE  VALVE f,  composed  ofg 
I Va.Xve  body 
1 Valve  needle 
^ Valve  cap 

BOM,  JI  2e,  length  46  nun,  hub 
SCREW*  JM  l#>niy+>s  T *3 

rthi  and’hub^vei\S  Proteoting 

33000  - ^I,  viq:ih  piffiDMAa?IC  TIRB- 
BEIT,K)E  weapons  TIPE  S1A4 

TXHE-MM,K)H 

WHEEL  BODY 

hob,  with  thread  M 863cl,5,  left  I 


- 

TIBB  6*oo— 16  ' 

- 

AIR  3HBB 

34-W7t« 

/aDw)«3-«7/ 

ROH^JSR  BBASXSa^  0 8o/35t  lieigiLt 
liaz  23/aln«  22959  radial 

34-187-1 

/SDuso^W 

RO]UiB&  BBlRIIia9  0 94/5a9  lial^t 
laaz  2995/BiJi  29,  radial 

AU4-23866 

mn^  M 2^9  hob  bolt 

34-187-6 

HWff  M 42/I959  bnib  eovor 

35-292-7 

BYIB9  toolns 

34-ia7-7 

WZBB  IXKSK9  0 94*  0 of  the  wire 

I95  ■B9  hid»  cover  wat 

- 

G0VE&9  towiiis;  vym  braeket  and  left 
hidi 

34-211-3 

Rl]f09  0 939  with  thread  M l2ox2^ 
hob  protecting  bronso 

B4«-ia843 

fIBB  TALVB9  composed  of  s 

1 Talwo  bodj 

2 Yalwo  aoodle 

3 Talwe  oi^ 

4114-23867 

BOII9  M 2o9  length  46  ^9  hub 

32*313-3 

9CRBV9  ■ 69  length  13  >09  proteotlng 
ring  and  hnib  oover  look 
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TetmTenem 


I>BH0MXHA3?l02r 


2y  or  or  the 

the  w^*  PBsrta 


p7  I I b1^384 


9202^34X00 


869  4114- 


Is?#  I BI#^341«2  I 4114-16148 


kn  I Bl#a-34Xe3  B3-949e 


kn  I B1#4-341#3 


B73  B1«2-341#4  B4«6418 


74  B1#2-341#5  4II4- 


79  I Ble2-.34i*6 


B4-e419 


876  Ble2-341#7  All4-ig4t5 


877  B1#2-341#8  All4«»lf4il 


87B  Ble2-34X#f  m4-»16U9 


S79  BX«a-34Xl#  .mW9468 


889  Ble2-34a«« 


aax  BXe2«34l#X  a1X4-^X93B6 


882  Hlo2-54Ie2  AXX4*^I^l4B 


885  Blm2**3420X  B5^8491 


884  Ble4-342#X 


m02^i4202  B4-8416 


34000  ^ SHIELD 


SHIELD 


shusld^riqsij*  side 


I*XN,  0 2x16,5,  leeer’  alii  eld  and 


WMHO  iATCH,  rtil.la  ana 

upper  shield  wln^ 


'"S  aTlxiaT' 


0 wlr. 


59.  0 or 

Wire  1 mm,  lovrer  ahjUld  and 

upper  ahleld  vrlng  fijclntc  Intoh 


8HAW,  0 8«29.  1«„, 


VI^AiSflRlR  j,  5?)  I p R ^ p,  ^ 

lciW#t>  shieifl  f^hnfh 


OOiRlRPJP  PtN 0 0 I ^ Bir'l  lower’  r h 1 * f d 
wing  ??Hnf  fr 


WAWWRfp^  lower  R.Tiri  app^ir 

Whl#ld  wing  flo'“l.nfr  .rnlnn 


lll?’P^FtD  BODY^  rlghh  R.tfi* 


ipriRiiiO  - R rnK 


KIM,  0 lower  Rhifa'lrl  nnd 

upper  rMwII  w-j.ng  Pirlr/r  f 
hn.ndf?p*lp  Inpor 


P*T.X‘ltf'T0  riA^POH,  ^1  nWR'r  •>r5'-) 

Upper  Rltlelr!  wing 


ITrrWXl)  lower  / only  Por- 

und  Bill  / 


IHIKliP  wim,  lower  /only 
B'IA3  un4  B1A4  / 


BPHTMOj  0 l?/'lOj,  j'«r?gl>,  ij  ^ -y^ 

wire  3j5  iower  wir,^ 

Rhaft  le^ft  1 oral  or 


Ei#8ia4i40:  ; AII4-2754 


SPRIWO,  0 n,,5/0,5^,  l-rglh  oO,, 
of  wire  / 'frw?,  I owoy»  •=’Vii  old  on' 
pper  sliell  "w-fng  •’^Irirg  lolo'h 


SHAJf,  0 ItPPO,  -ewe 
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per  unit 


3,7e©  79 


••®78  79 


il  79  J 


■ e , oRR  Y 

J i ■ i ■' 


.***  I ****-34177  A114-194*5^ 

****-341*«  1114-194,6 

•#•  I Blca.J4i|^  4114-16149 

| w Bl0t^34g03  j 4111-19467 

1 892  I S1«2»942«4  B4-B99* 

|89J  I B1*2-342,5 

1 894  I B102-343**  ' 

1 895  I B1«2»543«1  4114-19225 

896  |b1#2-345*2  4114-19394 

897  I B1*2-343#3  4114-2773 

898  B1«2.343o4  AII3-23733 

899  I B1o2-343o5  A994-1166 


Bl92«>344*«  Ail4»2e2e? 
9al  B1©2->344#1  A994«*1671 

9p2  B162<-343p2  1994»;167p 

B1«2®344©3  A994<^1672 

B1^®344p4  A114»19388 

Bip2^344«5  AI24-I9399 

Bi«2«»349«P  AII3-I9392 

BI92-3430I  AII4-I9225 

B1®2.=»343®2  A114-19394 

Blp2*a45Pl  994»1649 

BU2**343p3  AlU-2773 

B1«»2-345p2  4114-19^5 

K.«2-343p9  994-1166 


<r43HKR/0  iva,  twokn.,,  2 '™7 
lm,0r  «hl,ld  wing  nhaft  .t„l 

a" 

ruraonip,  shield  and  upper 

■hleld  wing  fixing  latch 

3HIEU)  BODY,  loft  aide 

i^XHUfO  TABIiB,  bpasa 
RIVE®,  filling  table 

movable  plate  with  lock  bolt 

^Vable  plate  lock 
Bolt  hand^prlp  taper 

lOCK  BOLT,  mevable  plate 

«>  1»,5/8,5,  length  3o,  0 

movable  plate 

HANDORIP,  movahle  plate  look  bolt 


SBLLkJiD  LOCK  BOLT  OK  LOWER  BRACKET 

HEAD,  shield  lock  bolt 

BUSHIBG,  shield  lock  bolt  spring 

LOCK  BOLT,  shield 

SHOTG,  0 9/t,  length  25,  0 of 
wire  1 shield  lock  bolt 

BORK,  shield  lock  bolt 

SHjgiiD  LBPT  AHD  BIGHT  SIDE  COHHBCTING 
LIHE 

0 2,7x21,  shield  left  and  right 
side  connecting  lin||  nat  and  lock 
bolt  handgrip  taper 

LOCni[  BOLT,  shield  left  right 
atide  eonnecting  link 

BBT,  ■ 1#^  shield  left  and  right 
ai^e  connecting  liwir  hexagon 

SPBma,  0 lo,5/8,5,  length  3o,  0 of 
wl3?e  1 m,  shield  left  and  right 
side  connecting  link  lock  bolt 

SHAFT,  shield  left  and  right  side 
eaniieeting  link 

HAHD6BXP,  shield  left  and  right 
8:lde  conneoting  link  lock  bolt 


Qtiantl** 

aisesb*- 

Wpight 

pwr 

su- 

tmit la 

re 

apea 

! kga 

He 

7 

6 

e,oe2  79  X 
•,ool  79  X 


•,oo2 

4,loe 
o»  o95 
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3B1#2«345«3  I AI23-I9393 


1914  I B1«2«>346oo|  I B4-6396 

1915  I B1«2«346o1  j II4-19422 

I I Blo3»346ol  I B4-8395 
I ^17  I Bli2*346o2  I 994-1656 
1 928  I B1#2-346o3  I AII4-I9424 

1 919  I Ble2-346e4  | A1I4<-X94«3 
|91»  I B1#2*34645  I All4-1922o 
I 921  I B1«2-346o6  | 994-1655 

922  j Blo3*-3470O  j B3-6408 

923  I Ble33-347ol  B4-840I  and  . 

i \ 1 B4-8404 


924 

Blo3-347o2 

B4»84©3 

925 

Bl©2-19l03 

B4-84o6 

926 

Blo3-347o3 

B4«-64o5 

927 

BI024I9II0 

B4“84o7 

928 

Bl©3-347o4 

B4-839^ 

929 

Blo3-347o5 

B4-8402 

930 

BI03-34706 

B4-84PO 

931 

Blo3*347o7 

B4-8397 

932 

Blo3-347o8 

I B4-8397 

933  BI02-35000  AII3-2940I 

934  B1«2<^36«o0  A114-29567 

935  B102-37OOO  1134^29324 


boby,  sMeld  left 

2*i^t  side 
BRACEBf  •=•  UPPSR 

/only 

upper  bracket  /for 
Bill,  BX12,  BI13  and  BIA4/ 

shield  upper  Bracket 
Dolt  hexagon 

BHACKBtP  bqDT.  shield  upper 

bracket  bolt  nlf^lf  * 

shield  upper  bracket 

BOLS,  M 12,  length  47,5,  shield 
uppsr  bracket 

SHIBia)  STAY  I 


bolt 


PIKF,  0 5x25,  Shield  stay  tube 
LOCK  BOLT,  shield  stay 
EYE,  shield  staj 

SPRIHG,  0 9, 5x6, 5,  length  32  0 of 
wire  1,5  mm,  shield  stay  lock 
bolt 

SHAFT,  0 8x23f5j  shield  stay  fork 
and  joint 

HANDGRIP,  shield  stay  lock  bolt 
POEK,  shield  stay  joint 
JOITIT,  right  shield  stay 
JOllTT,  left  shield  stay 

ACCESSORIES 

STEEL  BOTTLE  FOR  NITROGEN  UNDER  PRES- 
SURE“0F"i5o“ATMS.,  CAPACITY  lo,l  LI- 
TRES 


GL^S  BOTT]^  FOR  2,25o  kgs  HYDRAULIC 
BRAKE  fluid" 

COPPER  TUBE  FOR  RECUPERATOR  FILLING 
WITH^NITROGEN-LENGTH  iffiOUT  48o  mm 

COPPER  TUBE,  0 lo,  with  fittings 


pcs 

2 0,265 

pcs 

2 0,015 

pcs 

2 0,23© 

pcs 

2 o,©o2 

pcs 

4 0,008 

pcs 

2 ©,©55 

j 2o,9oo  8o  BS 


3,00  81  BS« 


o,4©o  82  BS- 
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internal 

^efepenca 


i A114-29235 

®^*2“37oo3  4114-29237 

Bl*2-i7oo4  I 4114-29239 
®4*2“38ooo  I 4113-29159 

Bl«2-585ee  f 4994-1744 


B1*2-39*,, 

B1*2-39o*1 

B1*2-39«o2 

B1s2-39»o3 

B1«2>39oo4 

B1«2-39oo5 

B1o2-39oo6 

B1o2-399oT 

B1o2-39oo8 


Bla2«39ee9 

Blo2-39©l# 


A113-29329 

AII4-29229 

A114«2923o 

A113-29331 

AII4-29227 

^4-29228 

A114-29328 

AII4.29332 

AII4-29231 


OMIUaiPIon 

~ ' 

W 24,32x1/14 

thlotoess  3 mm.  coo- 
per tube  leather  ’ ^ 

SCREW-  M 22x1  j. 

9 copper  tube 

“St"°5  hr'""* 

BREECHBIOCK  CIEAEING  BRUSH 

barrel  clearer  with  cartridse  driver 
bushing,  front  cleaner  stick 
bushing,  rear  cleaner  stick 
CLEANER  BRUSH,  wooden  with  bristles 
SIICK,  front  cleaner 
STICK,  rear'  cleaner' 

DRIVER  BODY  , cartridge 
SHAFT,  cleaner  brush 

RlHO,  rear  cleaner  stick 


B416-52eo4 

B4l6-92«e5 

B4l6-52ee6 

B416-52eo7 

B41£>52m8 

B41&>92oe9 

B41S-52ale 

B4U«52«11 

BaC^2«U 

B416-5S*13 


4114-29333 

[ SCREW,  M 5,  length  12,5  cartridge 

driver  lock 

SCREW,  0 3,5x12,  wood 

4II2-I605I 

AI^TILLERY  LANTERN 

4II2-I605I 

LANTERN  BODY 

4114-16207 

WICK,  23x3,  length  13o  imn,  lantern 
lighter 

4114-16218 

BIN,  0 2x94,  spare  glass  box  ooTor, 
Iron  wire  ‘ 

4114-162U 

COVER,  spare  glass  box 

4114-16252 

RE  PLI5  C T OR  , —lant  em 

A114-lf2e8  and 
4114-16209  I 

4114-16224  and 
4114-16226  I 


FLUBL,  receptacle 
HANDLE,  lantern  carrying 


- 

GLASS,  l2ox89x2,  lantern  shutter 

- 

GLASS,  98x68x2,  lantern  sides 

4114-3.6209 

LIGHTER,  lantern 

4114-1621* 

SHinCTEH,  lantern 

4X14-lie2e6 

CURTAIN,  lantern  shutter 

4114-16217 

crORTAXN*  lantern  sides. 

Quhntl- j 

t|E  per 

assemb- 

1  Weight 

Pi- 

ly  of 

the  we- 

unit in 

1 

apon 

kgs 

No 

H 


83  WS 
3,  Too  85  WS 
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AoiBe2iQ]tature  ^oducer'e 
lumber  latemal 

i*efereace 


967  Ble2-4oo#o 
966  I a416-53,o# 
^69  I B416-53100 

970  I 

971  I 

972  I B1*2«412o, 

973  I BX#2*4B9O0 

974  I Bl02^21«,o  I 

'5  I Bl02«42l0l 

76  B1*2«421*2 

^7  B1«2^21o3 

^8  B1o2-421o4 


I A994-1743 
I AII4-29249 
I 4113-23071 
I 4113-29259 
I 4113-29259 
I 4113-29259 
I 4994-2716 

I 4114-231*1 
4114-29173 

4113- 29174 

4114- 29172 
4114-29171 


1 ®^«2-4a2oo  1313-25214 


A113**g9l45 

B416-54o©1  AII4-29146 
B4l6<«54ee2  4113-29126 
Bl«S«^eee  Aia4*2o916 

B416y532oe  A114-29123 

4114-29123 

AII4—29253 
H1^2-415o0  4113-29460 

Bla2-416oo  4113-^29480 

Bl^fw|^17ao  4114-89253 

Blo2--4iaoo  AlX4-^3Xo 

Bl^-4Pi^i0  A113h^^|0O 

4lX4-g^B63 


I>BN0MIHATI 


24BD  extractor 

am  oil,  CAB,  OABACTUr  0,5  kg 
I DIBSBI,  BLtffil  CAir.CAPACIir  1 kg 
dibsei,  pluel  cab,  capacity  2 kg 
4SKEH0L  CAB, capacity  2 kg 

8tOT  Oil,  CAB,  CAPACITY  2 kg 
PBHCUTIOB  primer  WeEBCH 

ware  l mm,  wrench 
SIDE,  wrenchlonger 
SIDE,  wrench  shorter 
SCREW,  M 6,  lenirfch  k 

shaft  ' ^ wrench 

wrench,  for  futse  K-45i 


TOWlNd  ROPE  WTTrf  HOOK 
ROOK,  bminfs  rope 
nmp  ROPE,  0 PengtH  ^ m 
KlRlWa  PIH  )HK)7'H7;,qjQ|,| 

OO^T4IHER  POH  aim  imnWAPT^r.Ap.nrry 

0,5  kg  9 - ' I.  ^ 

COflTAtWRR  BOR  OHBASB.aAPAOr'py  ,,, 

OOBTAIMKR  won  ’/ASBRT.TfO  ryp^rrAY 
c,x5a  kg 

COH'I’AIf.raR  BOR  OTIW  HTBRrOAWT 

COBTAINEH  BOR  aUTf  CRBasB.Oa  p,,p  r-Py 
2,300  kg  ■ " 

COI^AITO  FDR  aiU-PFTTin 

CAPACITY  o,l5o  kg  ' 

WOODEH  BOX  FOR  DLA03  BOTTLi^-’ 

CHEST  FOR  3I0HTTNG  DFirrCF 

POCKET  LAMP 


WS 

B5  WS 


A3  I BS-2 


^ I.  S '?  j .•■r:5 


! '7^  35 >3,  i 03^ 

! { 36 

j j 

I ^#l4o  183*8 
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JKpodueer*i 

Inteinal 

reference' 


dehokiuaiioh 


Qtianti 
ty  per 
assemb' 


Slrt-46wS 

BUS-m9*, 


®98  Bl«S<i^7ee« 
1 999  BlctMSo** 
jlMC  BI9S*48m1 

X*M 

U«9  B1*S-^8Sm 

►••4  Bl82^83oo> 

Po5  B1*2^83o1 

oo6  Bl«2-4.a3o2 


41I4'49264 

4113- 6131 

4114- 29313 
4114-29395 


4114-29394 


4112-214-62 

41U-214«6e 


4114-20798 


JiAMB  BOSy,  pook«4 
BOTH,  2,5  7 
dry  battery 

WITH  SLIEYE 

PRBSStmB  aiUOB  TO  TO  16,  ath 
BIBBEL  CIBAKER  COVER 
VOTER  BODT,  oleanop 


tne  we 
apon 


i^CGRD  0 4,  length  550 

oleaner  coyer 


COVER  for  pAdket 

COVER  POR  WEAPOH  FRONT  PART 
COVER  POR  WEAPON  REAR  PART’ 
COVER,  fabric 


HESIP  CORD,  0 T mm,  ler^th  p 

tying  cover  ' 2^  e5o  im. 


^ I 


I 4113-29144 

HBMP'iANYARD^  LONS 

4113-29143 

HEMP  ROPE,  0 lo  am,  length  15  m 

B4-1668T 

SNAP  HOOK 

4113-20317 

HEMP  LANYARD, SHORT 

4114-20318 

handgrip,  lanyard  wooden 

A114-2o324 

HEMP  ROPE,  0 lo  mm,  length  1,5  m 

B4-1666ir 

SNAP  HOOK 

36-124-24  and 
36-123-24 

PICKET,  two  parts' 

4113-29345 

CANVAS  POR  TOOLS 

4114-16300  I 

LEVEL,  loading 

4114-54194 

FLUID  DRAINING  COUNTER-RECOIL  SPEED 
REGULATOR  VALVE  COMPRESSOR 

4114-29973 

TUBE  PITTING  POR  RECUPERATOR  PILLING 
WITH  NITROGEN 

4114-29261 

GREASE  GUN 

4113-29936 

PUMP  POR  FLUID  REFILLING  UNDER 
PRESSURE 

4114-29443 

NUT,  H 4ox2p  ptanp'  body  bronze 
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I Ba«2-51*o2 

■*24  B1«2.51oo4 

•25  B1*2-51,05 

•26  B1«2-51oo6 

►2T  I Bl«2-5i0o7 

28  I BX02*5Xo06 
1*29  I Bl02-5l«o9 

1»3*  Bla2-9i0i, 

' 

Bl«2^5oa 
1*32  B102-520O* 

'••33  Bl02-522oo 


(■4114-2945« 
•4114-29451 
4114-29935 
4114-29446 

4113-29439  I 
4113-29441  I 

114-29959A  I 

4114-29445 

4114-29452 

4113-29265 

4111-20486 

4111-29696 


1«34  B1s2-524m 

41U-29696 

lm35  Blo2-4195« 

i314-2aei5 

1«36  Blo2He<oo 

413>«M« 

i i 

4213-S13^ 

1 xis«-sN«i 

AiW 

££u-mm 

M&i'mm 

pirn  i 

' xssMb^mm 

; 

|i  1 ' ! 

j :aatefej*CT4a#t 

i ' 

- 

|;  1 ; 

po4^  \ 

< \ \ 

' taT4-T*ftTirMj' 

1 

|m46  RiMeai>ooc 

mmm 

JJENOMINATIOIf 

TOT,  M l22lj  puap  paoiing  pressing 
WASHEE,  packing  pressing  nut, 

(BfflEHSION.puinp  body 

^ ■tJJicknass  8 lEia,  puarD 

packing  retaining  bronze  ’ 

body 

SPINDLE.  »itb  actuating 

? ^2,5/6,  thickness  3 mm. 
Pwnp  body  extension  rubber 

3G^H£V.  M 5*  c 

prelslnl'nnt^^k^^'®' 

glove  POR  got  LOADER.RIghT  HAND 

BOl  POR  WEAPON  PARTS  SET'  wlA'i-h  ec 
length.  64c  mm,  height 

BOX  POR  BATTERY  PARTS  SET  Ho  1 wld-H, 


B0M,  MTrmtit  n«  #4^114 

wwto  ^ ^ I .,4 

fOCrIf  lEJAll^ 
ir^i^  WAT  rAP 

WAT  WaA 

^ U ^J5*-  V*sfc«^  WAV 

WA^jr 


/mmf' 
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ffomeiiclatujr# 

miBibar 

*‘©f‘erenc« 


P®47rl  B1o2^41oo  I B4-9403 

|p»48  I B1o2-542*o  Aiaj.i9466 
|l^9  I B1**«543oo  4113-19500 

|l»5«  I B1*8-55ooo  I 113-89260 
pSI  I B1.8-54400  U4-29165 


1»52  I B1*2-56ooo 

1053  B416-6240O 

1054  B416-62600 

1055  Blo2-56loo 


r 

io56 

Blo2f-561ol 

li>57 

Ble2-56le2 

lo^ 

Bla2-561o3 

lo59 

Blo2-561e4 

lo6o 

B1o2-561o5 

lo61 

BloR— 3^200 

lo62 

Blo2-361oX 

1®63 

B1o2-562®1 

lo64 

B1o2-561o3 

lo63  1 

B1o2-561o4 

lo66 

Blo2—38l^oiSI 

lo67 

B416-64000 

lo68 

B4lS-645ee 

la69 

Blo2-$8ooii 

laTa 

Bl«e-98o<a 

un 

B3-18o36 

B4-18346 

B4-18352 

4113-29269 


4114-29276 

4113- 29271 

4114- 29273 
4114-29277 
4114-29274 

4113- 2927® 

4114- 29276 

4113- 29272 

4114- 29273 
4114-29277 
4114-29275 


DBBOHINATIO 


TIBE  HOnUTING  AED  DISIIAHTMIIG  IBVER 
^IRB  SOnWlKG  4®  BISHAOTIONG 


SAHD  HJKP  PQR  TiREg 


^CMPPOfl  hot  batch  VTJICAHIZA- 


4CCBSS0HIES  BQS  ng^poH  trahsport 

a/  ^^aorlee 

OH  pack 

Sl^^or  tyir«  thill  left.leagtR 

bahrei.  bearing  BOR  RACK-SABDLE.rroOT  i 


- — — — ' 

PIN^  0 4x27^  wooden  p«d 

BBA,R1NG  J^DDX",  bronsse  pisjg 

TOP^  M 8j  beajping  body  screw  poig 

PAD,  woydon 

SCREW,  MS,  length  25*  be  firing  body 

conntersimk  p^a 

BARREL  BEARING  FOR  PACK-S ADDLE-RE AI^:  sot 

PIN,  0 4x27 p wooden  pad  pcs 

BEARING  BODY,  bronze  pee 

NUT,  MS,  bearing  body  screw  pos 

PAD,  wooden  p,„, 

SCREW,  U 8,  length  25,  bearing  body 
oomitersuiak 

FRAME  FOR  CARRYING  PIONEER  TOOLS-LE]<T  sot 

imAME  FOR  CARRYING  PIONHER  TOOLS-RIGHT  set 

STEBL  ROPE  WITH  SNAP  HOOKS  FOR  BARREL 
PASTIJNING  ON  PACK-SADDLE  eet 

LZNBR^  steal  rope  leather  pos 

STjaeii  ROPE,  0 3i  length  58o  mm  pea 


T I S I f 


I 83  W8 

83  WS 

83  WS 

83  WS 


3,  Goo  M,9 

3 4iGo 

c j,  1 o o S3 
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ffomejiclattire  ^^oducer’a 

"•  number  internal 

— - . 2^®^*erence 


ilo47r  BI02.54I00  B4^4o3 

l»4B  B1o2-542oo  AU3-I9466 

L«49  I BI,2-543oo  AII3-19500 

«5o  B1*2-55ooo  113-29260 
951  B1o2-544oo  II4-29I65 


DSKOMIHTATIO 


IIHE  MOmTXSa  AIIV  DISUASTLISa  BEV3R 
TIRE  HOnsrrWG  4HD  DlSKAmilNG  lETEH 


SAND  PUMP  POR  IPXRSgf 


1952  Blo2-5eooo  B3-I8036 
|1«53  B4I6-62400  B4-I8346 
le54  B4I6-62600  B4-I8352 

B1o2-561oo  A113-29269 


1o56  B1o2-561o1  4114*^9276 

la57  Blo2-561e2  4113-29271 

lo^  Klae-561e3  4114**29273 

1059  B1«®-561o4  4114-29277 

1060  Ble2-561o5  4114-29274 

l«ei  B1o2-962oo  4113*^27e 

1062  BI02-56I0I  4114-29276 

1063  B1o2-562#1  4113-29272 

1064  BI02-56I03  4114-29273 

1«65  B1o2-561o4  4114-29277 

la66  B1o2-562o2  4114-29275 

! I067  B4I6-64000  Bl-22372 

i 

la€8  B416-645M  Bl-22351 

la69  Bla2-58eoo  4113-£9262 

1»7«  Bl«2-58oal  4133-129^79 

1a71  BS*2-58oat  4113-g927S 


^CBXPPOR  H03.  patch  TOLCAKTZA- 


I ACCBSSOBXBS  Poa  .EAPOH  SRAHSPORS 

a/  for  «ountaia 

on  pack 

-ork.n«kt.  len«t. 

ST^^or  tyiag  thill  for  left.length 

barrel  beahihg  for  pack-saddle-ihoot  j 


— - I 

PIN,  0 4x27 f wooden  pad  pea 

BEilRING  BODY,  bronze  p@g 

ITO,  MS,  bearing  body  screw  pc§ 

PiU),  w@@den  p@g 

SCREW,  MS,  length  25,  bearing  body 

counterstink  pgg 

BARREL  BEARING  FOR  PACK«SADDLE«REAR.  set 

PIN,  0 4x27,  wooden  pad  pes 

BEAR.ING  BODY,  bronae  pee 

NUI,  MS,  bearing  body  screw 

PAD,  wooden 

SCREW,  M 8,  length  25,  bearing  body 
countersunk 

IRAME  FOR  CARRYING  PIONEER  aJOOLS-LEFQ?  set 

IM0E  FOR  CARRYING  PIONBBR  TOOLS-RIGHT  set 

S!!EEEI«  ROPE  WITH  SNAP  HOOKS  FOR  BARREL 
FASIEESTING  ON  PACK-SADDLE  set 

LINER,  stewl  rope  leather  pcs 

STEEL  ROPE,  03,  length  58o  mm  pcs 


o»o7o  83  Iws 

o,  o26  83  WS 

’ ©,o28  83  WS 

I o,5oo  / 83  WS 


poa 

2 

p©s 

1 

peg 

1 

2 

pcs 

1 

set 

g>6do 

pcs 

2 

pcs 

1 

PQ& 

1 

p&s 

i 

pos 

A 1 

set 

3,6od 

set 

3,15o 

set 

Oo  -loo 

pcs 

1 

pcs 

-JL L 
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“ ^-29280 

1»T3  B4lS^71eo  B4-I6687 
1«74  1-010 


0 lxl6«  mm.  win-  ooatad 

“»do  tying  ^ ®oa«od,roi>» 


|1«75 

B41g.66ooe 

|le76 

1 

B«16-661eo 

lo77 

B416-€6iel 

lo78 

B416-661e2 

(1«79  B416-g$la3 

Ba6-66lo4 
I08I  Ba6-661o5 


BI-17780 

BI-1778© 

ill4-2366 

W4-141® 

I 4994^2408 

A993-14o9 

4994-1417 


|lo82  I B4I6-66I06  j AII4-I92I6 

I I 

1083  B4l6«66l07  A114«^19217 

1084  :B^|16*>66Io8  B2-1773® 

1085  B4I6-66I09  A994-l4o7 

1086  B416«>6611@  A114*192o7 

le87  B4l6-*662o@  B3-17779 

1088  B416«=*25oo2  A114“1369 

1089  B416«662o1  A114-1367 

1090  B416»25o14  B4-17783 

1091  B416«663oo  B3-17779 

1092  B416»25oo2  A114-1369 

1093  B4I6-6620I  A114-1367 

II094  B416«»25©14  B4-17783 

lo95  L-lOl 


|1«98  B1o2-$9oo1  I A114-29958 


I SSAP  HDGK 

I BHITBHSAL  PAiCn^-SAlllXIiB  ff-^Q 

I b/  iccnsort.. 

I mul  «»  TAangg  jouho 

I tbxll  fobk 

I BH)Q^  tracB  hock 

I c«nmM,tlng 

■0*,  ■ 36x2,  thill  connecting  nhaft 
SHATT,  thill  connecting 

tWU  connecting  shaft  br^r 

COVER^  Shaft  lubricating  hole 
THIU)  PORK  BODY 

SCREW,  M 1©,  length  2o,  thill  faste- 
ning key  position  fixing 

SCREW,  M 6,  shaft  lubricating  hole 
cover 

THILL  « RIGHT 

PIN,  0 2,5x22,  thill  fastening  key 
handgrip  ^ 

key,  thill  fastening 

HANDGRIP,  thill  fastening  key 
THILL  - LEPT 

PIN,  0 2,5x22,  thill  fastening  key 
handgrip  ^ 

KEY,  thill  fastenizig 

HANDGRIP,  thill  fastening  key 

HARNESS  POR  TANDEM  TOWING  M-47 

SPECIAL  TOOLS 

reci^rator  fluid  refil-  j 


pos 

2 

set 

2 

X 

»et 

8 pcs  1 
for  1 
weapm 

act 

P3f 7oo 

9o 

act 

I 

12^700 

91 

WS 

pea 

! s 

pea 

1 

91 

pea 

1 

91 

pea 

1 

91 

pea 

1 

J 

>00  ; 91 


«,37e  j $2  lBS-2 
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lo97  B1o2.59oo2 


A114-2o936 


1098  2102-  59003 


23o2oA 


Po99  / BI02-.59004  I 

Uoo  I B102.59005  B4-14974 


lol  I B1o2-59oo6  I 4104.1 


lo2  BI02-59007  4114. 


I>BNOMlNAa?IOH 


‘^■2; 

recoil  speed  adjustflg  ' 

drench,  double-ended  hook  for 
Piston  rod  nut 

coil  aoee?  ^ oounterre- 

8051  agulator  valve  aut 


®R^CH,  double-ended  hook  for 
brake  roar  stuffw 
retaining  nut  aov^  * Packing 
on  axle  device 

and  fr^f ^d^**""* 
connecting  bolt  nut 

WRHSrCH,  double-ended  iru-i,  i- 

recoil  brake  front^|^^^'5°' 
packing  retaining  nut^f??f 
packing  ring  mt  8^-,t  “R 


B1®2«59oo8  A114«8312 
^^•4  B1®2J«59oo9  A114«.8312 
11^5  Blo2«59olo  AII3-202I4 


II06  B1®2«»59®11  A113«= 


11©?  B1©2»59©12  B3-17652 


II08  Blo2»59oX3  AII4-29908 


!11o9  BI02-590I4  A113-*29365 


111®  BI02-590I5  A114^293o6 


W®WCH,  adjustable  fork  pm  amaller 

WRENCH,  adjustable  fork  pin  bigger 

WRENCH,  socket, with  lugs,  for  recoil 
brake  stuffing  box  80I4,  recupera- 
tor stuffing  box  8o46  and  oounte- 
rrecoil  speed  regulator  23877 

WRENCH,  seoket  with  lugs, for  tra- 
versing mechanism  worm  ball  bea- 
oounterreooil 

speed  regulator  packing  nut  29294 

WRENCH,  socket  With  lugs,  reoupera- 

ooLS  brake  piston  rod 

V"*®  ®^°7  and  8108,  re- 
ooil  brake  rear  stuffing  box  pac- 
ing retaining  bearing  nut  8o72 
roouperator  cylinder  jointing  nut 

fiS  “x  0:68°'' 

'^nr'  hexagon,  for  reoupe- 

rator  Cylinder  8II7,  roouperator 

Iv?T!s  compensator 

cylinder  S'tufifing  box  29915 

WHOTCH,  for  adjusting  and  removing 
floating  piston  ® 

WEOTCH  8qu»e  17x17,  for  eguilibra- 
top  adjusting 


O9I95  92 
&9S00  9s 


1»2@©  92 


Qp2oo  92 


^000  j 92 


X,7oo  I 92 


^^^200  92 


Oa5oo  92 
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|lll2  SU2~59^7 


B1<ii2«59^X8 


i'^5  B1o2«59o19 

Blo2-59«2d 


HIT  1 Bla2«59o21 


B1o2«59o22  ^114*0427 


/ 1119  Blo2*6oooo  A112-29316 


1120  BI02-6000I 


AII4-29325 


1121  BI02-60002 


AII4-29323 


1122  Blo2^ooo3 


A114*2932o 


1123  B1o2**6ooo4 


A114-29318 


I 1124  BI02-60OO5  AII4-2932I 


1125  BI02-60O06  AII3-29327 


1126  Blo2-6ooo7  AII4-29319 


BSVOHXffAXXOM 


soctet  with  log*. 

toake  plrton 

toake  zear  stufttns  box  mo. 
zatiriirtng  beaziag  not  8«72 

8115  and  the 


aator  bo^  mtt  20169  —m»«i 


WWffl,  li«ik.for  olMwl  bob  cozer 


«*»«  not  2W7 


«®«a.  ^«k.for  l«o„.  ^ 


•qnaUaer  bap  mtb 


ali^a-eiided  60  m,  t<m 

plTot  ant  * ^ 


SS'SSi™"” 


KtN,  0 8157  nm,  with,  rounded  enda, 
threaded  ppindle  nut 


PIN,  0 6x42,  threaded  spindle  head 


guide,  threaded  spindle 


To  ““  -Pin. 


nut,  with  handle,  threaded  spindle 


THREADED,  Spindle  with  hook 
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R jB  M A R K 

IHE  WHEBIS  FOR  MODIITAIIf  GOT  76  am  M « BlAl  t t„ 

^ it:  "r 


WHEEL  ASSEMBLY 
HUB 

elate 

elate 

lug  - towing 

COVER 


wj-  vne  wL 

aoGels  they  adhere 


B-1 

1 BlAl-i 

Alll  - 19435 

B-1  - 26953 

29a28 

B-2  - 2692a 

113  - 2398a 

113  - 2398a  A 

113  - 23835  ] 

113  - 23835  A 

114  « 2967 

35  - 292-7 

114  - 19429 

34  - 187-6 

REGISTER  OF  NOMENCLATURE  NUMBERS 
OF  SAME  PARTS 
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7.  REMSTBR  OB  miENOMTDSE  imUBERS  OB  SME  pahTS 


rts  in  the  .eapon  as  a sonplete  nnit  for  “e  »- 

ia  in  s.ore  assemblies  ie.subassemblies  The 
the  register  are  in  the  neapon  in  ,11  ! 

aembly  ie.  subassembly  of  the  respective  pal"  ^ 


ISameaic^Lattire 
muB^er 


nomenclature 

number 


DEWOMUTATIOK 


B1o2-12oo3 


76  mm  Mountain  Gun 

Id  sfij  S1A3 


UfflRlCATOR.oomposed  of 

1 av\v.4^_ 


1 spring 
1 ball 


B1o2«12oo8 


••  vajux 

1 lubricator-body 


B1o2.*145o6 


^0^,  M 6:a,  for  slides 
' bronze,  special 


B1o2.1453o 


I iiner  lerer  pa^rl  taper 


B1o2*16oo9 


COTIER  PiJT,  atttilia,.^  * 4 

I 3rin«  handle  shaft^  **‘ls«e- 


I 

B1o2-161o7 


I ^htoi’sp^'‘e“™»'>“»- 


B1o2-172o8 


SCRBV7  M la  xt. 

I cradle  ’ 

Irunnion  fastening 


' ^ thlctoess 

Bl«^andBlinp'?J'?J^. 


g Item  num-  " 

>»  I of 

nomen- 


•»*  S g ""o  “o® 
3 g h|  “Mature 
h*  3 n 


P»h  17  12,46, 

199,526, 
658,680 


22  17,  48 


2 llo,  170 


*’“*  2 U7,  178 


2®*  5 239,  36J 


2®*  12  247,  256 


2®®  2 278,  257 


Blo5*172oS 


I Bl®2-i?So7 


I Blo5‘^175o7 


I B1o6-175o7 


Blo2-177o9 


B1o5-177o9 


B1o2-184o6 


BI02-I9I0I 


DENOMIKATIOI' 


JOINTING,  0 37,5/18,5 
Thickness  8,5  m»i  reciipe-” 
rator  piston  rubber  /oni^- 
for  B1A3-  and  BIA4  Bron  ]''C 

31o3/ 


PACKING,  0 31/13  nm 

Thickness  8 mm  recupera- 
tor cylinder  stuffing  box 
rubber  /only  for  Bl,  BlAl, 
B1A2  and  B1A3  up  to  No 

3102/ 


PACKING,  0 31,5/12,5  mm 
Thickness  8 mm,  recupera- 
tor cylinder  stuffing  box 
rubber  /only  for  B1A3 
from  No  31o3  and  B1A4/  pcs 


PACKING,  0 31,5/14,5  mm 
thickness  7 mm,  recupera- 
tor cylinder  stuffing  box 
rubber  /only  for  B1A3  and 
B1A4  from  No  31o3  / 


PACKING,  0 49/31  mm 

thickness  8 mm,  floating 
piston  rubber  /only  for 
Bl,  BlAl,  B1A2  and  B1A3  up 
to  No  3102/  POS 


PACKING,  0 5o/3o,5  mm 
thickness  9 mm,  floating 
piston  rubber  /only  for 
B1A3  and  B1A4  from  No  31ol/  pcs 


RING,  0 57/52  mm 

thickness  2 mm,  hidraulic 
brake  stuffing  box  copper 


PIN,  03x26  mm,  elevating 
wheel 


328,408, 

442 


396,  4o7 
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' 

46£,92f 

vet 

t 

pet 

' 

.1  .,  , = L:'  e;^ 

pet 

jL 

pt-S 

1 

K.v..^v.y.c,; 

BiUj  t :i?c£i£,- 

X'.isa,  ;c'lr-s 

pts 

£ 

^?'f  ,521 

K®!*.,  -sleT-stix^  E:s-ci:.£:r,.i)SiH 

Jclrt 

JJ«i8  : 

■1  1 

^ 5-«7,?55 

i 

I.  « U::^k 

f » l©lEf  f'C-ik  \ 

|; 

: a 

; fX4,5B 

B.te4-i4Xel  . 

FIJ^  # 4 #2x5 1#  fr-oart  ^zA  a*«^ 
«4.2Tl&4g:«  «<aa*«tla4 
mt  t-«.f«r 

; f et 

1 2 

1 

i ic-Oi^acs 

iOT,  It  &tt4  r«ar 

tr&tl  fecit 

i p«« 

i ^ 

1 a«2,,si4 

1 wmm^  0 

mA  tr&ll  e-<mmstts:^ 

fecit  Bil.t  clsustic 

pcs 

1 

1 

2 

€«3,61T 

casTt^jftc#  'twili 

FCS 

1 ^ 

625,632 

INomenclatTira. 
niunber 


Blo2-192o3 

BI02-I92I6 

Blo2-1922o 

Blo2-24lol 


BEHOMIMTION 


^ Item  num-  I 

•P  aJ  Vqt,  nf 

•g  > the  nomen- 
S ^ clature 


LOCK  BOLT,  hand  wheel  casing 
fastening  /d^ja>ingpaok 
transport  pos 

BEARING  BUSHING,  0 21/15  mm, 

Length  16  mm  with  flange 
0 27  mm,  elerating  mecha- 
nism spindle  and  wheel 
shaft  "bronze  pcs 


SPRING,  hand  wheel  casing 
fastening  lock  bolt 


SCREW,  M 8,  length  12  mm 
hand  wheel  shaft  nut  lock 


PIN,  0 3x25  mm,  elevating  me- 
chanism joint  fork  pos 

BAL,  0 2o,  elevating  mecha- 
nism joint  pos 

PORK,  elevating  mechanism 

joint  pcs 

SCREW,  M 8x0,75  mm  length 
3,5  mm  joint  fork  pos 


PIN,  0 4,2x31,  front  and  rear 
carriage  connecting  holt 

. nnt  taper  ' pos 

NUT,  M 16, front  and  rear 
trail  connecting  bolt  pcs 

washer,  0 32/22x2,5,  front 
and  rear  trail  connesting 
bolt  nut  elastic  pcs 

STAKE,  carriage  trail  nos 


3 468,925 

G6  471,525 

3 475,927 

486,513 

4 537 

4 494,519 

2 495,522 

4 509,535 

8 514,539 

2 600,609 

2 602,614 

2 6o3,617 

2 fiOR 


DENOMINATION 

Unit 

intity 

weapon 

Item  num- 
ber of 
the  nomen- 

Note 

Que 

per 

clature 

2 



5 

6> 

B416-25oo2 

B1o2-25o14 

BI03-2600I 

B1o3-26oo3 

B1o3-26oo5 

BI03-26006 

B1o3-26oo7 

3I03-26008 

B1o3‘-26oo9 

BI03-260I0 

BI03-260I2 

BI03-260I3 

1 BI03-260I4 


PIN,  0 2,5x22  thill  fork 

fastening  key  hand  grip  PC 

HANDGRIP,  thill  fork  faste- 
ning key  ^ 

PIH,  0 4,1x31,  spring 

on  axle  fastening  bolt  ^ 

nut  taper 

BALL,  0 5,  spring  device 

blocking  bolt  locking  P 

bearing  bushing,  0 50/40x15, 
with  flange  0 60, spring 
device  shaft  bronze  I 

bearing  bushing,  0 50/40^2, 

with  flange  0 60,  spring 
device  shaft  bronze 

1 hut,  B 40x1.5,  spring  Isrice 

shaft 

hut,  B 20x1,5,  spring  device 
shaft  outer  hexagon 

hut,  M 16.  spring  device  on 
axle  fastening  bolt 

SPIRAL  SPRING,  3 1/2  coils, 
steal  strip  6ox12  mm 

SHAPT,  spring  device 

WASHER,  0 50/20,2,  thictoess 
4 ram,  spring  device  shaft 
outer  nut  M 2oxl,5 

WASHER,  0 33/21,  3 

mm  spring  device  on 
fastening  bolt  nut  elastic 


636,  I088 
pcs  3 lo92 

648,lo9o, 
I pcs  3 lo94 


652,674, 
pcs  4 698,730 


pcs  2 654,676 

pcs  2 656,678 

pcs  2 657,679 

pcs  2 659,68] 

pcs  2 660,68 

661,68 
pcs  4 7o9,74 

pcs  2 662,6 

pcs  2 664,6 

pcs  2 665, 


666, 

pcs  4 715, 


Noioenclature 

nual)Qr 


BI03-260I5 

Blo4-28o28 

BI03-260I7 


BI03-260I9 

BI04-2800I 

Blo4*28oo2 

Blo4*28oo4 

Blo4^28oo5 

Blo4**28ooT 
If  BXe4‘*28oo8 


|Blo4i28olo 


DENOMINATION 


COVER,  with  thread  M 17oxl,5 
mm,  spring  device  casing 

gotten  pin,  0 3,7x43,  spring 
device  shaft  outer  nut 

SCREW,  M 6,  length  16  mm 
spring  device  shaft  nut 
lock 

SCREW,  M lo,  length  26  mm 
spring  device  blocking  bolt 
stop 

SCREW,  M 5,  blocking  bolt 
locking  ball  spring 

WIPER,  0 35/25x7,  spring  de- 
vice spindle  pressed  felt 


WIPER,  0 93x74x7,  semi-axle 
felt 


KEY,  right  spring  device 
blocking 

SEATING  BtJCHING,  spring  devi- 
ce spindle  bearing 

BEARING,  SPRING  device  spin** 
die  spherical  bronsss 

BEARING  BUCHIHG,  0 36/3oa02, 
with  flange  0 42,  semi-axle 
siaall4i*i  bronze 

BEARING  BNSHINf,  0 47-/41^5. 

with  flank's  0 55,  s^-iatxie* 

! bigger' ibrdnze 

pr,  H 92x1^5,  spring  devicW  - 

j casing 


^ II 

3 4 

pcs  2 


pcs  2 

pcs  2 

pcs  2 

pcs  2 

pcs  2 

pcs  2 


Item  num- 
bear  of 

the  nomen-  Note 
olature 


667.689 

668.690 


671.693 

672.694 

696.728 

697.729 

699.731 

700.732 
7o2,734 


1 ' 0. 

Item  num- 

1 +>  ftf 

ber  of 

Nomenclature 

DEHOHINATIOK  S ? * 

1 the  nomen* 

numb  ear 

t § h 1 

1 clature 

704,736 

7o6,738 


B1o4-152o2 

B1o4-28o11 

Blo4-28ol3 

Blo4-28ol4 

BI04-280I5 

B1o4-28o16 

Blo4-28ol7 

Blo4‘-28ol9 

B1o4-28o22 

B1o4-152o7 

BI04-28028 

I B1o4-28o24 
I B1o4-28o25 


NUT,  M 3oxl,5,  height  19 

semi-axle  outer  octagon  pC! 

nut,  M 24x1,5,  height  18  mm, 

semi-axle  inner  hexagon  pc 

BUFFER,  rubber 

SPRING,  0 83/53,  length  151,5 
mm,  0 of  wire  15  mm  spring 
device 

SPRING,  0 6/4,6,  length  18 
mm,  wire  0 o,7  mm,  blocking 
key  safety  latch  P 

WASHER,  0 82/25,  thickness 
5 mm,  spring  device  casing 
nut 

i WASHER.  0 42/24.5.  ^IctaeBS 
3 mm,  inner  semi-axle  nut 

COVER,  with  thread  M 92x1,5 
spring  device  casing 

RING,  semi-axle  felt  wiper 
retaining 

COTTER  PIN,  0 3,7x60,  semi- 
axle outer  nut 

COTTER  PIN,  0 5,7x45,  semi- 
axle inner  nut 

SPINDLE,  spring  device 

SCREW,  M 5,  length  9 

spring  device  casing  cover 
and  semi-axle  bearing  lock 


2 7o7,739 

2 708,740 

, 2 710,742 

3 2 711,743 

a 2 712,744 

ts  I 2 I 713,745 
38  2 714,746 

cs  2 716,748 

,cs  2 719,751 

E)cs  2 I 720,752  I 

poa  2 721.753 
pea  2 723,755 

pea  6 724,756 
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I Nomenclature 
number 


Blo3“*3ool2 

B1o3-3oo14 


B143-3oo15 

Blo3-3ool6 


B416-12300 


Blo3-‘3ool7 

Blo3-3ool8 

Blo3-3ool9 

Blo3-3oo2o 

B1o3-3oo21 

Blo3-3oo22 

1416-15101 

B416-151o2 

I B416-I5I03 

L 


DENOMINATION 


COVER,  wheel  hub,  with  thread 
M 35x1,5 


RING,  hub  protecting  bronze 
with  thread  M 112x1,5 


RING  NUT,  M 5 0x1, 5, semi-axle 


HANDGRIP,  pack  transport 
wheel  blocking  key 


TIRE  VAiVE,  composed  of: 

1 valve  body 
1 valve  needle 
1 valve  cap 


BOLT,  M 2o,  length  46  mm, 
wheel  hub 


SCREW,  H 5*  bub  protecting 
ring  lock 


SCREW,  M 5,  length  17,4 
hub  cover 


SCREW,  M 5t  length  12  mm, 
semi-axle  ring  nut 


SCREW,  M 6,  pack  transport 
wheel  blocking  key 


SCREW,  M lo,  spring  device 
rubber  buffer 


RING,  with  bolt  for  pack 
transport 


HUT,  M lo,  pack  transport 
ring 


HUT,  H 42x1,5,  hub  cover 


4»  (S 
•H  <D 


pcs 


pcs 

pcs 


pcs 

pcs 


Item  nu- 
mber of 
the  nom- 
enclatu- 


re 


pcs 


pcs 


pcs 


pcs 


pcs 

pcs 


773,799 


775.801 

776.802 


777,803 


778, 8o4, 
848,864 


779,805, 

849,865 


780.806 

781. 807 

782. 808 

783. 809 

784.810 

812,824 


815,827 


816,828, 

843,859 


fiasumclatarf 
' 'nsB^r 


imomsmion 


tJnit 


ntunber 


pcs  4 loo9»lol3 
lo73 


B416-57100  SNAP  HOOK 


4 1o56»1o62 


Blb2»56lol  PIN,  0 4x27,  wooden  pad 


pcs 


B1o2-561o3  NUTp  M 8,  bearing  body 
screw 


pcs  2 lo58,lob4 


B416-25o14  HANDGRIP,  thill  fastening 
key 


pcs  2 648,lo94 

lo9o 
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8«  REaiSTBR  01  PRODUCER'S  INTERNAL  RBPBRENCES 

Shif  reglstor  seme  for  quick  Idontifioation  of  parts  when 
ozay  tht  prodttosr's  internal  ref  arenas  is  known*  The  number  of  drawings  of 
all  weapon  parts*  aooessoiries  and  tools  are  listed  in  a ohronologioal  or- 
der starting  from  the  smallest  number  toward  the  largest  number* 


Produoer*  s 

internal 

reference 

Item  number 

In  the  nomen- 
olature 

Note 

Predttoer’s 

internal 

roferonoo 

item  number 
in  the  nomen- 
olature 

Hot*  j 

1 

2 

3 

1 

2 

3 

Alle«19»e 

16 

UU-U6T} 

46S 

Alll-2013 

496 

1112-19683 

923 

A111-1911S 

362 

1112-19720 

40 

Alll-19120 

996 

1112-19727 

942 

Alll-19ilo 

6el 

Aua*us3i 

633 

Alll-19211 

613 

1112-19851 

626 

ail-19435 

759,785 

ai2-19855 

631 

Alll-19467 

891 

ai2-19856 

623 

Alll-19408 

879 

ai2-19986 

1 

Alll-19526 

9 

ai2-2oole 

567 

1111-19099 

182 

ai2-2ol55 

18e 

Alll-19721 

63 

ai2-21462 

loo3 

A111-1983T 

492 

ai2-23785 

578 

1111-19962 

608 

ai2-23876 

594 

1111-19963 

599 

ai2-27183 

233 

Alll-19587 

4 

ai2-29o26 

774 

1111-20486 

le32 

1112-29027 

800 

1111-21468 

loo4 

ai2-293l6 

1119 

1111-23977 

760,786 

ai3-12ol 

625,632 

1111-29696 

lo33t  lo34 

ai3-2764 

669 

1112-6117 

260 

1113-2780 

691 

1 III2-I608I 

953,954 

ai3-28l4 

5o3 

1 1112-19119 

574 

ai3-285o 

662,684 

K1112-19654 

580 



ai3-2666 

I60 

12T 


Item  number 

Producer’s 

Item  number 

in  the  nomen- 

Note 

internal 

in  the  nomen- 

clature 

reference 

clature 

2 

3 

1 

2 

155 

ai3-19835 

5o6 

389 

A2kl3-19836 

5o4 

267 

1113-19995 

763,789 

316 

ai3-19997 

568 

290 

ai3-19998 

569 

435 

ai3-2oo2o 

460 

243 

ai3-2o214 

llo5 

38o 

1113-20317 

lolo 

997 

ai3-23o71 

969 

lo37 

ai3-23733 

898 

461 

ai3*23773 

372 

459 

1113-23774 

373 

463 

1113-23851 

184 

560 

ai3-23858 

35 

382 

ai3-23877 

354 

386 

1113-238771 

355 

240 

1113-23887 

82 

318 

ai3-23948 

3o4 

319 

ai3-23959 

II06 

642 

ai3-27o78 

534 

ai3-27176 

191 

143 

1113-29121 

531 

9o6 

^13*^29126 

983 

913 

ai3-29143 

I008 

153 

ai3-29144 

loo7 

lo48 

ai3-29145 

981 

I049 

ai3-29l59 

940 

590 

ai3-29174 

976 

563 

ai3-29233 

619 

484 

ai3-29259 

970,971,972 

47o 

ai3-29262 

Xo69 

2o4 

ai3-29265 

1©31 

54 

ai3-29269 

lo55 

130 

ai3-2927o 

I06I 

Producer  s 

internal 

reference 


Note 


A113-2867 

AII3-8002 

AII3-8005 

AII3-8006 

A113*^oo7 

A113'^o93 

AII3-8096 

AII3-8I03 

AII3-8I3I 

AII3-8I50 

A113^239 

A113-8246 

A113-8414 

A113^154o2 

A113-16256 

AII3-I6257 

A113-16286 

AII3-I92I5 

A113-19215A 

A113-19218 

A994-1158 

A113-19383 

AII3-I9392 

AII3-I9393 

A113-19427 

AII3-I9466 

AII3-I9500 

AII3-I9524 

AII3-I9665 

a113-19678 

AII3-I9696 

A113-19714 

AII3-I97I6 

AII3-I973I 


12S 


9 

Item  number 
in  the  nomen- 
calture 

Note 

Producer's 

internal 

reference 

Item  number 
in  teh  nomen- 
clature 

Note 

2 

3 

1 

2 

3 

A113-‘29271 

lo57 

AII4-2773 

897,910 

A113-29272 

lo63 

A114-2789 

26 

A113-29278 

lo71 

AII4-2793 

34 

AII3-29279 

lo7o 

A114-2794 

39 

AII3-29327 

1125 

A114-2797 

32 

AII3-29329 

942 

A114-2798 

33 

AII3-2933I 

945 

AII4-2799 

31 

AII3-29345 

I0I5 

AII4-280I 

38 

AII3-29356 

1o36 

AII4-2805 

86 

A113-29365 

llo9 

AII4-2806 

84 

AII3-29400 

992 

AII4-2807 

3o 

A113*294ol 

933 

A114-2808 

85 

AII3-29439 

lo26 

A114-2820 

466,520 

AII3-2944I 

lo27 

A114-2821 

471,525 

AII3-29480 

986,989 

A114-2822 

532 

A113-29936 

lo2o 

A114-2823 

531 

AII4-302 

96 

A114-2827 

521 

A114-303 

97 

A114-2828 

538 

AII4-I204 

665,687 

A114-2829 

527 

AII4-I207 

671,693 

A114-2830 

517 

AII4-I30I 

64 

A114-2831 

495,522 

A114-1366 

lo77 

A114-2832 

509,535 

AII4-I36T 

1o89,1o93 

A114-2835 

5U,539 

AII4-I369 

636,1o88, 

A114-2839 

540 

lo92 

A114-2849 

5o8 

A114-2730 

575 

AII4-273I 

576 

A114-2851 

660,682 

AII4-2732 

572 

4114-2862 

564 

A114^?735 

, 565 

A114-2864 

146 

AII4-2736 

559 

4114-2900 

780,806 

'a1U*2754 

874,886 

4II4-290I 

775,801 

4114-2760 

667,689 

AII4-2905 

782,8o8 

4114-2761 

657,679 

4114-2906 

781, 8o7 

4114-2767 

659,681 

4114-2907 

771,797 

Producer's 

Internal 

reference 


Item  number 
in  the  nomen- 
clature 


A114*8oo9 

AII4-80I2 

AII4-80I4 

AII4-80I6 

AII4-80I6A 

AII4-80I7 

AII4-80I9 

A114~8o2o 

AII4-8020A 

AII4-8022 

AII4-8023 

A114-8o23A 

AII4-8024 

AII4-8024A 

AII4-8025 

A114‘*8d26 

AII4-8027 

A114^o28 

A114*8o29 

AII4-8029A 

AII4-803I 

AII4-803IA 

Ail4-8o32 

A114-8o32A 

AII4-8033 

AII4-8034 

AII4-8035 

AII4-8036 

AII4-8037 

AII4-8039 

AII4-8040 

AII4-8040A 

AII4-804I 

A114*8o42 
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Item  ix'-mcer 
in  the 
clatiire 


Ivei  niuttuoj. 

ii  tnt-  nomen-  > Bcte 

cxai:ur» 


AU4-18986 

AII4-I9II4 

AII4-I9II5 

A114*19116 

A114‘19124 


AII4-I9I26 

AII4-I9I27 

AII4-I9206 

A114-19207 

AII4-I9213 

AII4-I92I4 

AII4-I92I6 

AII4-I92I7 

AII4-I9220 

AII4-I9225 

AII4-I9279 

AII4-I9280 

AII4-I9375 

A114*19376 

AII4-I9379 

A114-19380 

A114-19381 

A114-19384 

A114-19386 

A114‘-19388 

AII4-I9394 

A114-19395 

AII4-I9399 

AlU-19403 


652,674,698, 

73o 

666,688,715, 

747 

670,692 

661,683,709, 

741 

641 

I086 

668, 690 
664,686 


869,881 

9o4 

896,908 

911 


j ilLl4*19428 
A114-19429 
AII4-I9432 
AII4-I9435 

A114-19436 

A114-19448 

AII4-I9462 

AII4-I950I 

AII4-I9502 

A114-195o3 

A114-195o4 

AII4-I952I 

AII4-I9522 

AII4-I9525 

A114-19527  I 

AII4-I953I 

AII4-I9547 

A114-19548 

A114-19652 

A114-19653 

AII4-I966I 

AII4-I9662 

AII4-I9660 

AlU-19669 

A114-19670 

IA114-19671 
AII4-I9672 
A114-19682 
AII4-I9684 
A114-19685 
A114-19687 


482 

486,513,537 

473 
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Producer's 
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Item  number 
in  the  nomen- 
clature 

Note 

Producer's 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Notff 

X 

2 

3 

1 

2 

3 

A114-3o86 

419 

A114-S293 

254  • 

396,407 

A114-8294 

250 

A114-8097 

247,256 

A114-8295 

249 

m4-9o98 

387 

A114-8312 

llo3,llo4 

377 

A114-84o5 

770,796 

A114-8104 

378 

AII4-8406 

784,810 

All4-8io6 

379 

4114-8427 

1118 

A114-eio7 

288 

AII4-I5394 

561 

AII4-8I08 

287 

4II4-I6I09 

36 

AII4-8I09 

284 

4114-16111 

395 

AII4-SII0 

281 

AII4-I6II9 

218 

AlX4“8m 

285 

4114-16148 

870,882 

AI14-9112 

283 

4114-16149 

878,89© 

A:a4-8ii4 

299 

A114-16205 

963 

AI.74-8115 

261 

4114-16206 

965 

All4*^il6 

264 

4114-16207 

955 

A114“3i22 

239,369 

4114-16208 

959 

A114*^123 

234 

4114-16209 

AII4-8I52 

1©39 

4114-16210 

964 

AII4-8I54 

1®42 

4114*16214 

957 

xai4-8155 

lo4l 

4114-16217 

966 

A114-8230 

1«43 

4114-16218 

956 

4114-6231 

lo4o 

4114-16224 

960 

A114-8235 

654*676 

4114-16226 

A114-8241 

45e 

4114-16252 

958 

A114-8242 

454 

4114-16258 

628 

4114^243 

456 

4114-16297 

399 

4114-6244 

44T 

4114-16298 

245 

4U4-8247 

452,453 

4114-16300 

I0I6 

4114-8248 

451 

4114-16509 

231 

4114-6232 

446 

4II4-I65I0 

235 

4114-8254 

445 

4II4-I700I 

629 

1 4114-82594 

266 

4114-18985 

597 
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Producer’s 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

Producer’s 

internal 

reference 

Item  number 

in  the  nomen-  No 

clature 

1 

2 

3 

4 

5 6 

4114-18986 

592 

AII4-I9406 

877,889 

AII4-I9II4 

7 

AII4-I9424 

918 

4114-19115 

2 

A114-19428 

776,802 

4114-19116 

5 

AII4-I9429 

773,799 

4114-19124 

652,674,698, 

AII4-I9432 

761,787 

730 

AII4-I9435 

762 

4114-19125 

666,688,715, 

AII4-I9436 

52 

747 

AII4-I9448 

51 

4114-19126 

670,692 

AII4-I9462 

llol 

4114-19127 

661,683,709* 

AII4-I950I 

244 

741 

AII4-I9502 

246 

AII4-I9206 

641 

A114-195o3 

242 

4114-19207 

I086 

AII4-I9504 

241 

AII4-I9213 

668,690 

AII4-1952I 

588 

AII4-I92I4 

664,686 

AII4-I9522 

593 

AII4-I92I6 

lo82 

AII4-I9525 

591 

4114-19217 

lo83 

AII4-I9527 

21 

4114-19220 

920 

AII4-I953I 

15 

4114-19225 

895, 9o7 

AII4-I9547 

28 

4114-19279 

448 

4114-19548 

24 

AII4-I9280 

A114-19652 

220 

4114-19375 

113 

4114-19653 

2o5 

4114-19376 

115 

AII4-I966I 

533 

4114-19379 

I08 

AII4-I9662 

530 

4114-19380 

95 

AII4-I9668 

478 

4114-19381 

lo7 

AII4-I9669 

482 

4114-19384 

I06 

AII4-I9670 

486,513,537 

A114-19386 

869,881 

AII4-I967I 

473 

A114-19388 

9o4 

A114-19672 

474 

AII4-I9394 

896,908 

4114-19682 

518 

AII4-I9395 

911 

4114-19684 

558 

AII4-I9399 

9o5 

4114-19685 

186 

4114-19403 

919 

A114-19687 

2o3 

4114-19405 

876,888 

4114-19689 

222 
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Prodacer's 

istemal 

reference 

Itea  namber  I 
in  tie  noosn-  ! 
c la tare  | 

Ivote 

Producer’s 

Internal 

reference 

Item  number 
in  the  nomen- 
clature 

No 

2 1 

3 

1 

2 

3 

■ AII4-20I69 

432  1 

4114-23867 

779,805,849, 

A114-‘2o1T1 

436 

865 

AII4-20I72 

440 

4114-23874 

3 

ill4-2el72A 

441 

4114-23878 

357 

III4-20I86 

252 

4114-23880 

368 

JL114-20187 

428 

4114-23883 

92 

A114-‘2o2o4 

lo45 

4114-23884 

59 

4114  *“20207 

9oo 

4114-23935 

282 

1 4114-20318 

loll 

4114-23941 

458 

1 4114-20324 

I0I2 

4114-23949 

3 06 

1 4114-20798 

I006 

4114-23950 

311 

AII4-208I5 

lo35 

4114-23951 

308 

1 4114-20916 

984 

4114-23953 

312 

4114-20936 

lo97 

4114-239534 

313 

4114-23o2o4 

lo98 

4114-23975 

llo2 

4II4-23I0I 

974 

4114-27074 

237,238 

4114-23204 

161 

4114-27080 

529 

4114-23693 

555 

4114-28860 

212 

4114-23694 

548 

4114-29022 

606 

4114-23735 

257  1 

4114-29023 

18 

4114-23736 

251 

4114-29029 

19 

4114-23775 

374 

4114-29123 

985,986 

4114-23776 

375 

4114-29125  ! 

6 

4114-23812 

611 

4114-29146 

982 

4114-23845 

777,803 

4114-29171 

978 

41U-23854 

60 

4114-29172 

977 

4114-23855 

20 

4114-29173 

975 

4114-23857 

227 

4114-29175 

198 

4114-23860 

390 

4114-29176 

190 

4114-23862 

545 

4114-29209 

62o 

1 4114-23863 

547 

AII4-292I0 

622 

j 4114-23864 

55e 

4114-29213 

582 

1 4114-23866 

769,795,842, 

4114-29215 

650 

858 

j 4114-29227 

946 

_L 
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Producer's 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

Producer's 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

1 

2 

3 

1 

2 

3 

m4>-29228 

947 

1114-29436 

31© 

iai4*2922S 

943 

1114-29443 

lo2X 

A114*2923o 

944 

1114-29445 

lo29 

A114-25231 

950 

1114-29446 

1©25 

Ali4“29234 

935 

1114-2945© 

lo22 

A114-29235 

93T 

1114-29451 

1©23 

A114“2923T 

938 

1114-29452 

lo3© 

A114-29239 

939 

1114-29537 

llo5 

A114«29249 

968 

1114-29567 

934 

A114*29253 

987,990 

1114-29631 

lo31 

A114-29261 

1©19 

A114-29€32 

lci32 

A114“29263 

993 

1114-29633 

lo37 

4114-292^4 

996 

1114-29637 

lo38 

4114-29273 

1o58,1o64 

1114-2964© 

1042 

4114-29274 

lo6o 

1114-29644 

lo41 

4114-29275 

lo66 

1114-29651 

lo39 

A114-29276 

1®56,1o62 

1114-29652 

lo4o 

4114-29277' 

l@59,lo65 

1114-29654 

lo35 

iai4-2928® 

lo72 

1114-29655 

1o36  ; 

4114-293®fe 

lllo 

1114-29812 

nil 

1114-2931® 

991 

1114-29908 

II08 

1114-29313 

998 

1114-29914 

411 

1114-29318 

1123 

iiU-29915 

416 

1114-29319 

1126 

1114-29916 

421 

1114*^932o 

1122 

AII4-299I8 

426 

1114*29321 

1124 

AII4-299I9 

415 

4114*29323 

1121 

AU4-29920 

42© 

J114-29325 

112® 

1114*29921 

424 

1114-29328 

948 

1114-29923 

425 

1114-29332 

949 

1114-29935 

lo24 

1114-293:0 

951 

1114-29953 

417 

1114-29395 

999 

1114-29956 

418 

1114*2939^ 

lool 

1114-29958 

. 1©96 

1114-29435 

78® 

1114-29973 

1©18 
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‘^37 


Producer’s 
internal 
reference  , 


A994-116® 

A994«116I 

A994-1165 

A994“1166 

A994«Il6r 

1994-1176 

A994-1185 

A994-1186 

A994-1187 

A994-1189 

A994-140? 

A994-1408 

A994-141® 

A994-1411 

A994-1417 

A994-1486 

A994-1487 

1994*^1488 

A994-1552 

A994-1658 

A994-l^© 

A994**1671 

A994-1672 

A994--1743 

A994-1744 

A994*-269’7 

A994-2$99 

A994-271© 

A994-2712 

A994-2716 

All  •8959 

B0-2a71 

Bl-e384 

Bl*-e394 


Item  number 
in  the  nomen** 
clature 


Producer’s 

internal 

reference 


Item  number 
in  the  noraen** 
clature 


122 


653 


B4-lo279 

B4-1o2So 

B4-lo281 

B4-1o772 

B4-1o773 

B4-11243 

B4-13oo9 

B4-14974 

B4-16687 

B4-17385 

B4-17653 

B4-17654 

B4-17655 

B4-i7656 

B4-17657 


1 Producer’s 

1 internal 
reference 

Item  number 
in  the  nomen- 
clature 

Ivote 

Producer’s 

internal 

reference 

Item  number 
in  the  nomen- 
cl  attire 

Note 

1 1 

2 

3 

1 

2 

3 

! B4*64oo 

93o 

B4-17658 

469 

B4-8401 

923 

B4-17783 

648,lo94 

B4-S404 

B4-18308 

1113 

B4-64o2 

929 

B4-18346 

lo53 

B4“84o3 

924 

B4-18352 

lo54 

1 

B4-8405 

926 

B4-18843 

778,304,848, 

B4-84o6 

468,925 

864 

1 

B4-84o7 

475,927 

B4-19469 

12,  46,199, 

i 

526,  658, 

1 

B4-84o9 

675 

■ 

68o,7o5,737 

m 

1114-1211 

1 

B4-3411 

119 

B4-19864 

672,694 

1 

B4-‘e4i2 

131 

B4-22394 

IT. 

O 

B4—S416 

885 

B4-26934 

3o2,oo5 

B4-&418 

873 

32-313-0 

1 720,^52  1 

B4-6419 

875,887 

32-313-3 

; 822,334, 370,  ’ 

3'co  ' 

B4-e99o 

892 

B4-5403 

1 1o46,1o47  ' 

33-70-1 

59'^ , ^29 

33-70-2 

33-70-3 

33-70-5 

33-330-8 

33- 243-3 

34- 137-1 

34-137-2 


'12  .,744 


1044 

7b8,794«3i4,  ! 
326,,841,357  ; 
767, 793, 313 »,  I 
323,340,356  i 

707-739  1 
319,328,331  j 
816-828-843,  i 

859  I 
318,330,345, 
861 

815,827 


Producer's  IteE  naaber  Producer's  Item  number 

internal  in  the  noaen-  Ilote  internal  iii  the  nomen-  Note 

reference  clature  reference  clature 

Producer*'' s 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

1 

Note  1 

Producer's 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

1_  2 3 1 2 3 

1 

2 

1 

2 

1 ' - 

3 

34-21©-8 

811,823 

36-124-2A 

I0I4 

34-211-3 

820,832,847, 

ll®«2oo54 

47 

863 

lll-2oo4o 

444 

34-256-3 

696,728 

111=^29091 

153 

34-256-4 

7ooff732 

112-8323 

248 

34“256-5 

7o2;^7:|4 

112-29925 

333 

34-256-7 

713^745 

112-23861 

66 

34-256-8 

711,743 

113-29260 

lo5o 

34-257-4 

724,756 

113-29933 

348 

34-257-7 

699,731 

114-1252 

2o6 

34-258-0 

719,751 

114-2792 

13 

34-266-3 

7o8,74o 

114-2817 

476 

34-379-8 

812,824 

114-2838 

481 

34-385-2 

714,746 

111-2840 

467 

35-2-Al 

1o46 

114-2845 

488 

35-13-6 

7o6,738 

114-2847 

472 

35-13-7 

717 

114-8052 

347 

35-14-1 

721 

114-6053 

370 

35-14-3 

7o3,735 

II4-806I 

338 

35-14-4 

718 

114-8113 

353 

35-14-5 

704-736 

114-8116 

264 

35-14-8 

749 

114-8259 

265 

35-14-9 

754 

114-S259A 

266 

35-15-1 

'■75'0’;  ■ 

114-10282 

352 

‘35-227-7 

821,833 

114-16255 

385 

35-259-4 

733 

114-16756 

364 

35-259-6 

7ol 

II4-I6756A 

365 

35-292-7 

817,829,844, 

114-^19422 

915 

86® 

114-19528 

14 

36-30-3 

695 

114-20053 

3«3 

36-30-8 

114-2®o61 

224 

36-37-2 

723,755 

114-20062 

42,43 

36-37^3 

710,742 

114-2o@63 

44,45 

36-37-4 

716,748 

114-29078 

2I0 

114-29118 

114-29119 

114-29165 

lU-29201 

114-29205 

114-29211 

114-29212 

114-29214 

114-29241 

114-29291 


993-1180 

993- 1246 

994- 585 
994-586 
994-587 
994-588 
994-589 
994-591 
994-615 
994-616 


114-2929 lA 

343 

994-785 

lU-29294 

336 

994-I0I3 

114-29294A 

337 

994-I060 

lU-29437 

3o4 

994-1099 

114-29465 

37 

994-II0I 

114-29917 

412 

994-1145 

1U-29917A  1 

413 

994-1244 

114-29926  1 

339 

994-1166 

114-29928 

362 

994-1456. 

114-299 28A 

363 

994-1649 

lU-29929 

366 

994-li>55 

114-29932 

360  I 

994'‘'1656 

114-29932A 

361 

994-2515 

lU-29934 

334 

994-2516 

114-29934A 

335 

994-2519 

114-29954 

346 

1313-25214 

114-29959A 

lo28 

lU-29960 

345 

114-29962 

289 

114-44574 

587 

992-596 

546 

992«27o9 

157,158 

993-^95 

993— I064 

159 

23 

Lji 

Banl>er  ot  change 
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change 
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INTRODUCTION 


1.  S C 0 P E 


The  hook  TS-III  for  the  range  quadrant  DB-1,  panoramic 
telescope  M57,  gunner’s  quadrant  M50  and  lifting  accessories 
PO— 2 for  the  mountain  gun  76  mm  M48  Bl,  BlAl,  B1A2,  B1A3  and  B1A4 
contains  the  data  for  all  component  parts  of  these  devices  and 
serves  for  identification,  storage  and  issue  of  parts  and  the 
devices  as  a unit. 

The  hook  TS-III  for  instruments  forms  an  integral  part 
of  the  hook  TS-III  for  the  mountain  gun  76  mm  M48  B1-B1A4. 

Data  about  the  wei^ts  in  column  7 of  the  nomenclature 
can  he  used  for  all  needs  at  planning,  transport  and  storage.  It 
should  he  taken  into  account  that  the  weights  are  net  weights 
where  the  weight  of  preservation  and  packing  is  not  included. 


2.  EXPLANATION  OF  THE  HEADINGS 

Column  No.  1 "ITEM  NUMBER"  is  used  for  the  register  of 
the  producer’s  internal  references  and  the  register  of  the  nomen- 
clature numbers  of  same  parts. 

Column  No.  2 "NOMENCLATURE  NUlffiER"  contains  the  marking 
of  the  basic  mean  (for  example  C391)  and  the  part  number  (for 
example  12109)  and  serves  for  evidence,  storage  and  ordering  of 
parts . 

Col\mn  No.  3 "PRODUCER’S  INTERNAL  REFERENCE",  contains 
the  InteiTial  producer’s  reference  according  to  which  the  respecti- 
ve part  is  produced.  It  is  used  for  estahlishing-identification 
of  the  part  and  for  ordering  the  part  from  the  producer.  For  quick 
identification  of  parts  when  only  the  producer’s  internal  referen- 
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ces  are  known,  as  an  appendix  to  the  nomenclature,  the  "REGISTER 
OP  THE  PROnJOER»S  INTERNAL  REFERENCES",  is  given. 

Column  No . 4 "DENOMINATION" . All  component  parts  of  the 
range  quadrant  DB-1,  panoramic  telescope  M57,  gunner’s  quadrant 
M50  and  acdessories  PO-2  are  listed  in  assemblies  and  subassem- 
blies. The  assemblies  represent  a physical  and  functional  unit  of 
all  means  (for  examples  angle  of  site  mechanism,  elevation  angle 
mechanism)  and  such  assemblies  are  divided  into  subassemblies 
withholding  the  principle  of  a physical  and  functional  unit  (for 
example,  the  angle  of  site  mechanism  level). 

In  certain  cases  the  assemblies  do  not  have  subassem- 
blies and  the  component  parts  are  listed  directly  in  an  alphabe- 
tic order  of  names  (for  example:  C39I-I4OOO  FASTENER,  PANORAMIC 
TELESCOPE) . 

The  names  of  the  parts  are  written  stepwise  toward  the 
right  in  the  manner  that  the  names  of  the  assemblies  and  subas- 
semblies and  most  characteristic  nouns  of  the  parts  are  written 
in  capital  letters  and  the  remaining  descriptive  part  of  the  name 
is  written  with  normal  small  letters. 

The  names  are  written  stepwise  toward  the  right,  so 
that  for  the  first  step  (assembly)  /and  the  second  step  (subassem- 
bly) the  name  is  written  in  capital  letters,  and  for  the  third 
step  (part)  only  the  most  characteristic  noun  is  written  in  capi- 
tal letters  and  the  remaining  descriptive  part  of  the  name  is 
written  with  normal  small  letters.  Exceptionally  certain  small 
subassemblies  where  .the  component  parts  can  not  or  normally  are 
not  disassembled  are  shown  as  a part,  and  the  component  parts  of 
f example:  grease  cup). 

Colunm:%.  5 ’TTnit"..  Depending  of  the  kind  of  the  mate- 
%%^-^ilfigiyen.in:  pieces,  sets  and  similar. 

- ' OF  PARTS  PER  ASSEMBLY-SUBASSEM- 

01  res^eot^^^  Milt-ln  one  assem- 


bly  respectively  subassembly.  If  a part  is  in  two  or  more  assem- 
blies respectively  subassemblies  then  such  part  carries  the  nomen- 
clature number  of  the  assembly  respectively  subassembly  where  it 
first  time  appeared.  Such  parts  are  marked  with  marking  "X"  in 
column  9 of  the  nomenclature.  In  how  many  assemblies  respectively 
subassemblies  such  part  appears  and  how  many  of  such  parts  are 
built-in  the  device,  that  can  be  seen  in  the  "REGISTER  OF  NOMEN- 
CLATURE NUMBERS  OP  SAME  PARTS".  The  quantities  of  parts  in  an 
assembly-subassemblies  represent  at  the  same  time  also  the  quan- 
tities of  parts  in  the  complete  technical  mean,  if  they  are  not 
designated  with  "X"  in  the  column  NOTE  and  are  not  in  the  regis- 
ter of  the  nomenclature  numbers  of  same  parts. 

Column  No.  7 "WEIGHT  OF  PARTS  PER  UNIT  IN  GRAMS",  This 
column  gives  the  data  for  net  weights  of  the  parts  without  pre- 
servation and  packing. 

Column  No.  8 "FIGURE  NTOIBER".  This  column  shows  the 
number  of  the  figure  in  the  nomenclature  where  the  respective 
part  can  be  seen. 

Column  No.  9 "NOTE".  In  this  column,  the  parts  which 
reappear  in  more  assemblies  respectively  subassemblies,  are  desig- 
nated with  "X".  Also  other  remarks  important  for  certain  items  of 
the  nomenclature  are  entered  in  this  column,. 

3.  ABBREVIATIONS  AND  MARKINGS 

The  following  abbreviations  and  markings  are  used  in 


Abbreviation 


Meaning 
diameter 
mean  diameter 
mi lime ter 
kilogram 
length 
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Markings 

' ::  "r 

Of  the  same  are  in  the  ^ 

file  mean,  can  be  seen  in  the  regie 

ter  of  nomenclature  numbers  of  same  parts) . 

tools  am  accessories) 

■:r;— r-*"*’" 


NOMENCLATURE  OF  THE  RANGE 
QUADRANT  DB-I  PARTS 
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1 C391-iaxx> 

2 C391-10001 

3 C391-10CX12 

4 0391-10003 


C391-11000 
0391-11100 
G391-11101 
C391-1110e 
C391-11103 
' C391-11104 

C391-11105 

0391-11106 


0391-11107 

0391-11106 
C391-111P9 
0391-11110 
C391-U111 

I 0391-11112 

0391-11113 
0391-11114 

0391-11115 

22  0391-11200 

23  0391-11201 

24  0391-11202 

25  C391 -11203 

26  0391-11115 

97  0391-11300 

as  0391-11301 
0391-11302 


33-244-9 

33-243-9 

33-244-0 


33-248-9 

33-248-9 

33-250-0 

33-244-4 

33-249-0 

33-249^ 

33-249-5 

33-249-9 


I 33-250-1 

33-250-2 

33-249-1 

33-249-4 

33-250-3 

33-244-3 

33-250-4 

33-249-2 

33-245-3 

33-248-9 

33-249-6 

33-249-7 

33-249.8 

33-24S<^ 


33-250-7 

33-250-5 

33-250-6 

33H250-8 


Denomination 


RAN(S  QUADRANT  "DB-l"  FOR  MOUNTAIN  76 
mm  M48  Bl,  BlAl,  B1A2,  BliU  and  BUt4 

10000  - BODY,  RANGE  QUADRANT 

BCm,  RAN3E  quadrant 

RANSE  quadrant,  body 

COVER,  range  quadrant  body 

SCREW  M 3,5,  range  quadrant  cover, 
length  12  mm 

11000  - MECHANISM,  ELEVATION  ANGLE 
*®aiANISM,  ELEVATION  ANGLE 
MEQJANISM,  elevation  ANGLE  MECHANISM 
PIN,  worm,  taper,  0 2 x 14  mm 
SCALE,  elevation  angle  mechanian 
W®M  <«Eel,  elevation  angle  meehaniam 
angle  meehaniam, 

bearing,  elevation  angle  mechanism, 
external  ’ 

elevation  angle  mechanism 
scale,  internal 


Quantity  „ , . . 
of  parta  Fig. 

per  as-  P”  mo 

sanbly  In  gr# 


BRACKp,  elevation  angle  mechanism 
scale  r external 

MICROMETER,  elevation  angle  mechanism 

PLATE,  wo^  wheel  movement  ctop 

WqiM,  elevation  angle  mechanism 

KNOe,  plevation  angle  mechanism, 
knurlecj 

elevation  angle  mechanism 
scale  nickelpd,  mat  lepgth  7,4  imi 

SCREW  M 3,5,  knurled  knob,  length  12  mm 

I Sp^W  M 2,6  worm  wheel  movement  stop 
PXate,  lengtii  8 mm 

M 2,6  warn  external  bearing 
fastening,  length  5 mm 

PRESSER,  elevation  ANGli  MEpHANISM  WORM 

PLUG,  elevation  angle  mechanism  worm 
P^esser 

SPRINQ,  elevation  angle  mechanism  worm 
weseep,  5,5  x 13  mm,  0 of  wire  1 m 

"°™  Pcessei  spring, 

*sngth  4,5  mm^ 

S^EW^M  2,6  worm  presser  spring  screw 
fastening,  length  5 mm 

P^X,  ELEVATION  MECHANISM  MICROMETER 
SLIDER,  micrometer  Index 

INDEX,  micrometer  consisting  of: 

1 - INDEX,  plate 
1 - TOOTH,  index 

S(^EW  M 3,  micrometer  index  slider, 
length  7,7  mm 
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SH  i C391>11401 
» I «3ip«X]4(& 
M ! C391t11403 

I?  m-itW 




D e n o m i n a t i o n 

Unit 

Quantity 
of  parts 
F>er  as- 
sembly 

4 : 

5 

6 

Height 
per  anil 
in  gr. 


33-2SO-9  BRAKE*  El^ATION  MECHANISM  WORM 

33-251-0  BRAKE,  body 

33^511^-4  mSfCR,  «Diin  biake 

33-H244-1  SCREW  M 5,  brake,  length  16,5  mm 

SCREW,  wing,  consisting  of: 

33-251-2  I ^ pukTB 

33r^^-3  1 - RIVET  0 2 X 14  ran 

33-251-1  1 _ SCREW  M 5 length  47  ran 


If 

17  C391-12100 

9 <mt-t9toi 

9 ^1-12102 

3 C»l-12103 

I ^91-12104 


pa91-12105 

C39i-12ld6 


12000  - ANGIE  OF  SIIE  MECHANISM 

33-244-5  ANGLE  OF  SITE  MECHANISM 

33-244-5  MECHANISM,  ANGLE  OF  SITE 

33-245—8  PIN,  angle  of  site  micrometer  bracket, 

taper,  p 1,5  x 10  mm 

33-245-9  PIN,  micrometer  bracket  and  worm  seetor, 

0 1,5  X 6 mm 

93-244-2  SCALE,  angle  of  site  mechanism 

33-245-0  FARING,  angle  of  site  mechanism  worm, 

internal 

33-245-2  BEARING,  angle  of  site  mechanism  worm, 

external 

grease  CUP,  consisting  ofj 

33-246-5  1 - ball  0 4,5  mm 

33-246-4  1 - GREASE  CUP,  body 

33-246-6  1 - SPRING,  taper,  0 of  wire  0,5  mm, 

length  9 mrn 


I C391 -12107 

} C391-12108 

^ C391-12109 

' G391-12110 

f 0391-12111 
C391-12112 
> C391-11112 

C391-12113 

C391-11115 

0391-12200 
C391-12201 

C391-122Q2 

0391-12203 

0391-11115 

0391-12300 
0391-12301 

0391-12302 
0391-rl2^ 


33-246-2 

33-245-7 

33-246-0 

33-245-1 

33-244-7 

33-246-1 

33-244-3 

33-244-8 

33-245-3 

33-244-5 

33-245-1 

33-245-5 

33-245-6 

33-245-3 


33-246-8 

33-246^9 

33-244-6 

33-247-0 


NUT  M 9 X 1,  angle  of  site  micrometer 
bracket,  width  6,5  mm 

BRACKET,  angle  of  site  micrometer 

MICROMETER,  angle  of  site  mechanism 

WORM,  angle  of  site  mechanism 

SECTOR,  angle  of  site  mechanism  worm 

KNOB,  angle  of  site  mechanism,  knurled 

SCREW  M 3,5,  angle  of  site  mechanism 
scale,  nickeled,  matj  length  7,4  mm 

SCREW  M 3,5,  worm  sector,  browned, 
length  7,4  mm 

SCREW  M 2,6,  angle  of  site  mechanism 
worm  ©xternal  and  internal  bearing 
fastening,  length  5 mm 

PRESSER,  ANGIE  OF  SITE  MECHANISM  W<^M 

PLUG,  angle  of  site  mechanism  worm 
presser 

SPRING,  angle  of  site  mechanism  worm 
presser,  0 m 4 x 12  mm,  0 of  wire  1 mm 

SCREW  M 8,5  X 1,  presser  spring,  length 
4 mm 

SCREW  M 2,6  presser  spring  screvj 
fastening,  length  5 mm 

lEVEL,  ANGLE  OF  SITE  MECHANISM 

level,  with  support,  consisting  of* 

1 - SUPPORT,  level 
1 - LEVEL  0 8,5  X 42  mm  tube 

BRACKET , level 

GUARD,  level 


■ 
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j 33-247-1 


!C39i-13000 
C391-13100 

C391-13i01 

cs39i-mce 

C391-13103 

C|?l-13104 

^1-13105 

5^91-13106 

3391-13107 

391-13108 

391-13109 

C391-13110 

P391-13111 

C391-13112 


77  C391-11114 

78  C391-13200 

79  C391 -13201 

80  C391-13202 

81  C391-13203 

02  C391-13204 

03  C391 -13300 
84  C391 -13301 


85  0391-13302 

08  0391-13303 


07  j 0391-14000 
0391-14001 

C39l-l4«}02 

C391-14003 
C391-14004 


' 33-247-2 
33-247-2 

33-248-8 
33-247-9 
I 33-248-1 
I 33-247-3 

33- 247-7 

34- 167-5 
33-248-0 

33-247-4 

33-248-7 

33-248-2 

33-247-^ 

33-247-5 


33-249-2 

33-247-2 

33-248-3 

33-248-4 

33^48-5 


33-252-6 

33-252-7 

33-252-8 

33-252-9 

33-253-0 


33-243-a 

33-252-0 


33-251-7 


33-251-6 

33-252-3 

33-252-5 

33-252-4 


SCTIEW  M 14,5  X 1,  level  bracket, 
length  11  mm 


13000  - CROSS  LEVELING  MECHANISM 
CROSS  LEVELING  MECHANISM 

ST™ 

WN,  knurled  knob,  jS  1,5  x 14  mm,  taper 
bearing,  worm,  internal’ 

BEARING,  worm,  external 
BRACKET , range  quadrant 
SHAFT,  range  quadrant  bracket 
PLATE,  warm  sector  stop 

influence 

eliminating  mechanism 
SBCTCR-,  cross  leveling  mechanism  worm 
KNOB,  worm,  knurled 

fastening, 

length  2,5  mm  ^ 

M 3,  range  quadrant  bracket  shaft 
fastening,  length  4 iim 

SCREW  M 3,5  worm  sector,  length  12,6  mm 


SCREW  M 2,6,  worm  sector  stop  plate, 
length  8 mm 

PRESSBR,  CROSS  LEVELING  MBCHANISR'!  VWDRM 
PllUGf  worm  presser 

SPRING,  wrm  presser,  t^m  6 x 8,5  mm, 
P of  wire  1 mm 

^*?il**  length 

®®'®"'  fastening, 

length  5 mm 
CROSS  LEVEL 

consisting  ofs 

1 - SUPPORT,  level 
1 - lEVEL  ^ 7 X 20  mm,  tube 
guard,  level 

1“  * support,  length 


14000  - RMIORAMIC  TEIESCOFE  FASTENER 


fastener,  panoramic  TEIESCOFE 


iTir'” 

SHAFT,  panoramic  telescope  fastener 

"“V’  P®''°«"'ls  telescope 
fastener,  consisting  ofs 
1 - WING,  handle 
1 - HANDIE,  body 
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B.  BEGISTER  OF  THE  PIXX)UCER*S  I^r^EKNAL 

This  leg Istex  serves  for  quick  identification  of  parts  when  only 
the  producer’s  internal  reference  is  known.  The  numbers  of  the  internal 
references  of  all  technical  means  are  listed  in  a chronological  order  star- 
ting from  the  smallest  toward  the  largest  number. 


Producer’s 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

Producer’s 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

1 

2 

3 

1 

2 

3 

33-243-8 

87 

33-246-0 

46 

33-243-9 

3 

33-246-1 

49 

33-244-0 

4 

33-246-2 

44 

33-244-1 

34 

33-246-3 

43 

33-2^2 

40 

33-246-4 

43 

33-244-3 

18,  50 

33-246-5»6 

43 

33-244-4 

8 

33-246-7 

58 

33-244-5 

36,  37,  53 

33-246-8 

59 

33-244-6 

60 

33-246-9 

59 

; 33-244-7 

4E 

33-247-0 

61 

^ ^«@44-8  - 

51 

33-247-1 

62 

33-244-9 

2 

33-247-2 

63,  64,  78 

33-245-0 

41 

33-247-3 

68 

33-245-1 

47 

33-247-4 

72 

1 33-245-2 

42 

33-247-5 

76 

1 3^4245-3 

1 #^45-4 

21,  26,  52,  57 
54 

33-247-7 

69 

1 

55 

33-247-8 

75 

K 3lk4».6 

56 

33-247-9 

66 

K #^45-7 

45 

33-248-0 

71 

38 

33-248-1 

67 

J 3354JP9 

39 

33-248-2 

74 

33-248-3 

79 

Producer’s 

internal 

reference 

Item  number 
in  the  nomen- 
clature 

Note 

Producer’s 
interna  1 
reference 

Item  number 
in  the  nomen- 
clature 

Note 

1 

2 

3 

1 

2 

3 

33-248-4 

80 

33-250-8 

30 

33-248-5 

81 

33-250-9 

31,  35 

33-248-6 

82 

33-251-0 

32 

33-248-7 

73 

33-251-1 

35 

33-248-8 

65 

33-251-2 ’ 

35 

33-248-9 

5,  6,  22 

33-251-3 

35 

33-249-0 

9 

33-249-6 

23 

33-249-1 

15 

33-251-4 

33 

33-249-2 

20,  77 

33-251-6 

90 

33-249-3 

10 

33-251-7 

89 

33-249-4 

16 

33-251-8 

92 

33-249-5 

11 

33-251-9 

93 

33-249-6 

23 

33-252-0 

88 

33-249-7 

24 

33-252-1 

94 

33-249-8 

25 

33-252-2 

95 

33-249-9 

12 

33-252-3 

91 

33-250-0 

7 

33-252-4 

91 

33-250-1 

13 

33-252-5 

91 

33-250-2 

14 

33-252-6 

83 

33-250-3 

17 

33-252-7 

84 

33-250-4 

19 

33-252-8 

84 

33-250-5 

29 

33-252-9 

85 

33-250-6 

29 

33-253-0 

86 

33-250-7 

28 

34-167-5 

70 

5.  — NOMENCLATURE  OF  THE  PANORAMIC 
TELESCOPE  M57  PARTS 
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C388-1CX)00 

C388-10001 

C388-100Q2 

0388^10003 


0388-10004 

0388-10005 


36-295-8 

36-295-5 


0388-10006 

0388-10007 

0388-10100 


DIN  553 
DIN  87 
35-2-2B 


HEAD?  PANORAKaC  TELESCOPE 
HEAD?  body 

COVER,  panoramic  telescope  head,  left 
GLASS,  head,  protective 


GUARD,  glass 


SCREW  M 3,  panoramic  telescope  head 
worm  wheel  stop,  length  8 mm 


pcs 


0388-10101 

0388-10102 


DIN  7 
DIN  1 


C388-10103 

0388-10104 

C388-10105 


36-295-4 

35-4-1 

35-3-0 


SCREW  M 1,7  X 2,  head  cover  fastening 
SCREW  M 2 X 6,  glass  guard 


A1ECHANISM,  ELEVATION,  WITH  RECTANGLE  PRISM 
. SEAT 


pcs 

pci^: 

pcs 


PIN  01x4,  rectangle  prism  seat 

PIN  0 2 X 12,  elevation  micrometer  worm, 
taper 

WORM  WHEEEL,  elevation  mechanism 
SEAT,  rectangle  prism 
BEARING,  elevation  micrometer  worm. 


external 


set-. 

pcs 


pcs 

pcs 

pcs 


pcs 


16 


0,.4 

0,1 

0,2 


0,4 

49 

9 


107, 

108 


110 


110 

110 

110 


111 

112 


112 


111 

112 

112 


is 

16 

17> 

[’• 

: 

ri20 
1 21^ 
:22 
23 
■24 

25 

26 
27 
2$ 

29 

31 


C388-10106 

35-2-9 

BEARING,  elevation  micrometer  worm, 

Internal 

pcs 

1 

2 

111 

0388-10107 

35-^3-5 

BRACKET,  elevation  micrometer  scale 

pcs 

1 

3 

111 

0388-10108 

SPRING,  rectangle  prism  presser, 

35-4-6 

consisting  ofj 

set 

1 

4,5 

112 

1 - SPRING,  leaf 

: 35-4-5 

2 - GUIDE,  spring 

0388-10109 

35^3-6 

SCALE,  elevation  micrometer 

pcs 

1 

6 

111 

0388-rlQlXO 

35-4-2 

WASHER,  rectangle  prism,  cork  or 

C3M-10111 

carboard 

pcs 

2 

0,25 

112 

35-4-0 

INDEX,  elevation  mechanism  scale 

pcs 

1 

1 

112 

0388-10112 

35-3-4 

INDEX, elevation  micrometer  scale 

pcs 

1 

6 

111 

0388-10113 

• 35-4-7 

COV^,  elevation  mechanism  vrorm  wheeel 

pcs 

1 

12 

112 

, CSS8-10114 

3S-4-4 

PREFER,  rectangle  prism 

pcs 

1 

6 

112 

; C388-10i;5 

3^^295-6 

PRISM,  rectangle 

pcs 

1 

17,5 

112, 

123 

: 0388-10116 

; 35-2-8A 

WOra^,  elevation  micrometer 

pcs 

1 

16 

111 

0388-10117 

35-3-7 

KNOB,  elevation  micrometer,  knurled 

pcs 

1 

14 

111 

0388-10119 

: 35^-5 

JOINTING,  panoramic  telescope  head,  felt 

pcs 

1 

0,6 

112 

0388-10120 

DIN  84 

SCREW  M 2 X 5,  elevation  micrometer 

scale  brake 

pcs 

3 

0,2 

111 

0388-10007 

; DIN  87 

SCREW  M 2x6,  elevation  micrometer 

scale  index 

pcs 

2 

0,2 

111 

0388-10121 

DIN  63 

SCREW  M 2 X 5,  elevation  mechanism  v/orm 

wheel 

pcs 

4 

0,2 

112 

0388^10122 

DIN  84 

SQREW  M 1,7  X 2,  elevation  mechanism 

0388-1(0123 

scale  fastening 

pcs 

2 

0,1 

112 

DIN  553  - 

SCREW  M 1,7  X 3,  worm  wheel  cover 

....  . , : 

fastening 

pcs 

1 

0,1 

112 
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e388-*10006 

Cd88-*iQ200 


3 


DIN  553 

35-2-2B 
>^35— Sjr*! 

3 


3^3^ 

DIN.  553 

36-296-0 
36-296-2 
36-296-1 
35-S^ 
DIN  84 


SCREW  M If?  X 2,  elevation  micrometer 
worm  external  bearing  fastening 

PRESSER,  ELEVATION  MECHANISM  WCXIM 

,RtX|S»  lelevation  micrc^eter  vwrra  presser 

SPRINply  elevation  micrometer  worm 

presser f ^ m 4,8  x 8,5,  0 of  wire  1 mi 

SCREW  M 10  x 0,5,  worm  presser  spring, 
length  4 mm 

SCREW  M 1,7  X 2,  presser  spring  screw 
fastening 

op^  sigh! 

SIGHT 

WtoiER,  sight 

COfel,  panoramic -telescope  head,  right 

SCREW  M 2 X 5,  sight 

SCREW  M 2 X 5,  sight  washer 


caas^iii^po 

C388-111P1 

35-6-2A 

35-6-3 

C388-11102 

C388-11103 

C388-11104 

35-7-6A 

: DIN  7 

35-7-7 

C38 8-1 1105 

35-10-6 

C3S8-111Q6 

35-10-7 

6388-11107 

DIN  63 

C388-11107 

DIN  84 

C388-11200 

C388-112D1 

36-297-5 

DIN  1 

C388-11202 

9388-11203 

35- 299-5 

36- 298-1 

G388-112P4 

I C388-11205 

C388-11206 

36-297-8 

3^-297-6 

36-298-2 

C388-11207 

36-297-9 

C388-11208 

0388-11209 

0388-11^0 

36-297-7 

36-298-3 

36-298^ 

- B9DY,  PANORAMIC  TELESCOPE 
BODY,  PANORAMIC  TELESCOPE 
body,  panoramic  TELESCOPE 

CASE,  panoramic  telescope  body,  lover 


CASE,  panoramic  telescope  body,  upper 

PIN  0 2x8,  panoramic  telescope  cover 

COVER,  panoramic  telescope,  with 
fastening  tooth 

COVER,  panoramic  telescope  body,  low/er 
case 

SCREW  M 3,  panoramic  body  lower  case 
cover  fastening,  length  6 mm 

SCREW  M 2,6  X 8,  panoramic  telescope 
coyer  fastening 

SCREW  M2, 6 X 3,  roof  prism  adjusting 
screw  protective 

WORM,  AZIMUTH  MECHANISM,  WITH  PRESSER 

PIN  ^1,5  X 10,  azimuth  mechanism  worm, 
taper 

PIDG,  azimuth  mechanism  worm  presser 

SLIDER,  azimuth  mechanism  worm  disenga- 
ging lock 

BEARING,  azimuth  mechanism  worm,  external 
BEARING,  azimuth  mechanism  worm,  internal 

SPRING,  azimuth  mechanism  worm  disenga- 
ging slider,  leaf,  0 20  mm,  thickness 
0,3  mm 

SPRING,  azimuth  mechanism  worm  presser, 

0 m 5,8  X 24  mm,  0 of  wire  1 mm 

WORM^,  azimuth  mechanism 

KNOB,  azimuth  mechanism,  knurled 

SCREW  M 10  X 0,5,  azijnuth . mechanism  worm 
presser  spring,  length  4,7  nm 
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73  C388-11304 

(?388-113p6 
76  C388-11307 


77  C388-1130e 


DIH  553  SCREW  M 2 x 2»  azimuth  mechanism  worm 

e;>eteTnal  bearing  fastening 

DIN  553  2 x 2>5,  azimuth  mechanism  worm 

internal  bearing  fastening 

36-^97-5  AZIMUTH  MICROMETER  WITH  MECHANISM  FOR 

INblVIDUAL  CORRECTION 

DIN  1 PIN.jZf  1»5  X 10,  azimuth  micrometer 

bracket,  taper 

36-299-3  NUT  M 10  x 0,75,  azimuth  micrometer 

fastening 

36-298-9  BRACKET,  azimuth  micrometer,  with  thread 

M 10  X 0,75  mm 

36-299-1  BRACKET,  azimuth  micrometer  basic 

5 position  index  ring 

36-298-4  SCALE,  individual  correction 

36-299-0  SCALE,  azimuth  micrometer 

36-299-2  RING,  with  azimuth  micrometer  basic 

position  index 

36-298-6  RING,  with  azimuth  micrometer  scale 

index  and  individual  correction  scale 
index,  consisting  ofj 

36-298-8  1 - SPRING,  leaf  type 

36-298-7  1 - ring 

PIN  660  2 - RIVETS  (Zf  1,4  x 3,5 

36-299-4  RING,  Seger 


78 

C388-11309 

36-298-5 

79 

C388-11310 

DIN  84 

80 

C388-10120 

DIN  84 

B 

C388-11311 

DIN  553 

0388-11400 

35-2-2B 

83 

C388-11401 

36-296-3 

36-296-4 

36-296-5 

36-296-6 

m 

C388-1140B 

DIN  7 

85 

0388-11403 

36-295-9 

86 

C388-11404 

36-296-9 

36-297-0 

36-^297-2 

87 

C388-11406 

36-296-7 

88 

(^88-11406 

36-297-3 

89 

C388-11407 

36-296-8 

9G 

P388-11408 

DIN  87 

C388-11409 

36-297-1 

92 

C388-11500 

35-6-2A 

C388-11501 

. 

35-7-0 

CROWN,  individual  correction  scale, 
dented 

SC^W  M 2 X 3,  individual  correction 
scale  dented  crown 

SCREW  M 2 X 5,  azimuth  micrcmeter  basic 
position  index  ring  bracket 

SCREW  M 2 X 5,  azimuth  micrometer 
bracket  fastening 

AZIMUTH  SCALES  WITH  COVER  AND  FASTENER 

CASE,  unmoveable  scale,  consisting  of; 

1 — CASE , scale 

1 - SPRING,  leaf  t^e 

1 - RIVET,  spring  3 x 5 

PIN  0 1,5  X 12,  moveable  scale  cover 
and  knurled  knob  fastening 

SCALE , - a z imuth , unmoveable 

SCALE,  azimuth,  moveable,  consisting  of: 

1 - SCALE,  Aiimuth' 

1 - GUIDE,  nK>veable  scale  fastening 
screw 

COVER,  unmoveable  scale  case,  with  index 

KNOB,  moveable  scale  fastening,  knurled 

SCREW  M 3,  unmoveable  scale  case 
fastening 

SCREW  M 2,6  X 8,  unmoveable  scale 
fastening 

SCREW  M 4,  moveable  scale  fastening, 
length  17  mm 

DIFFERENCIAL  GEAR 

HOLDER,  dove  prism 
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3 

^7-3A 

I 

35^-^ 

35-6-5 

35-7-1 

C388-11506 

35-7-5A 

C388-11507 

36-297-4 

35-7-2 

€^8d<^H509 

§5^-7 

C388-11510 

DIN  87 

C388-10006 

G388rll511 

DIN -553 

03^1^512 

C388-11513 

35-7-4 

C388-115I4 

35-6-6 

C388-11600 

35-9-3A 

C388-il66i 

"35-9-4A 

WCRW  wheel,  azimuth 

SEAT,  dove  prism 
bracket,  dove  prism 
CASE,  dove  prism,  27  x 56  x 0,25  mm, 
paper 

SPRING,  wavy 
PRISM,  dove 

SCREW  M 3,  dove  prism  holder,  length 
5,2  inn 

SCREW  M 2,  bevel  gear,  length  7 mm 
SCREW  M 2x4,  bevel  gears 

SCREW  M 1,7  X 2,  dove  prism  seat 
fastening 

SCREW  M 1,2  X 2,  bevel  gear  screw 
fastening 

GEAR,  differencial  gear,  lower,  bevel 
GEAR,  differencial  gear,  upper,  bevel 
GEAR,  differencial  gear,  bevel 
OBJECTIVE  WITH  SEAT  AND  BRACKET 
BRACKET,  objective  seat 


Weight 

per  unit  Note 

in  gr. 


0,3  118 
0,3  117 
0,1  117 


C388-11602 

35-10-8 

35-10-9A 
35-11-0 
35^1-2A 
35-1 1-3A 

C388-10123 

DIN  553 

C388-lia03 

DIN  553 

C388-11700 

35-9-3A 

C388-1170X 

35-10-5 

C388-11702 

35-10-4A 

C388-11703 

DIN  553 

C388-12000 

35-9*3A 

C388-12100 

35-9-3A 

C388-12101 

35-9-5A 

C388-12102 

35-10-3 

C388-12103 

35-9-8 

C388-12104 

35^9 

C388-12105 

35-10-0 

C388-12106 

35-1 1-4A 
35-11-5A 
35-1 1-6A 

0388^11211 

DIN  553 

csN-i2icri^ 

DIN  88 

OBJECTIVE,  with  seat  and  ring,  consisting 
of  I 

1 - SEAT,  objective 
1 •*  RING,  objective  seat 
I - LENS,  CONCAVE 
1 - LENS,  CONVEX 

SCREW  M 1,7  X 3,  objective  seat  fastening 

SCREW  M 2 X 3,  objective  seat  bracket 
fastening 

PRISM,  ROOF,  WITH  SEAT 

SEAT,  roof  prism,  two-part 
PRISM,  roof 

SCREW  M 2,6  X 5,  roof  prism  adjusting 


12000  - EYEPIECE  TU^ 

EYEPIECE  TUBE 

EYEPIECE  TUBE  WITH  EYEPIECE  LENS 
TUBE,  eyepiece 
CASE,  eyepiece 
SEAT,  eyepiece  lens 
INTERMEDIATE  RING,  eyepiece  lens 

RING,  eyepiece  lens,  threaded,  M 18,5  x 
0,5  mm 

LENS,  eyepiece,  consisting  of j 
1 - LENS,  concave 
1 - l£NS,  convex 

SCREW  M 2 X 2,  eyepiece  case  fastening 
SCREW  M 2 X 4,  eyepiece  tube  fastening 


9,5  119, 

123 


0,1  119 

0,2  119 

119 

19  119 

6 119, 

123 

0,1  119 


78  121 

11  121 
15  122 

1 122 


4,5  122, 

123 


0,1  121 

0,5  109 
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-tm 

m 

C388-i2im 


C388-123Q0 


C398^1240]t 


C388-12402 


C388-12403 


33*”  iO"'  -- 

IJfNciSSS 


35-11-^ 

DIN;63:» 

35-^-3A 


38i^9-6 


Denomination 


SGRESI  M.  It4  X 1,4,  eyepiece  lens  ring 
fastening 
RETICLE  WITH  SEAT 


SEAT,  i«etiele 

RING\  rfeticie,  threaded 

SCREW  M 2 X 3,  reticle  seat  fastening 

M |,4|X  1,4  reticle  seat  and  ring 
fastening 

WINDOW,  RETICLE  ILLUh^INATING 

PLATE,  reticle  illuminating  window 
GLASS,  reticle  illuminating  window 

SCREW  M 1,7  X 5,  reticle  illuminating 
* window  plate 

#tNDbW,  reticle  ILLtJMtNATING  /ONLY  FOR 
PANORAMIC  TELESCOPE  WITH  CIRCULAR 

imiminating  window/ 

RTNGf  reticle  illuminating  window, 
external  with  thread  M 8 x 0,5  nm 

RING,  reticle  illuminating  window, 
internal  with  thread  M 8 x 0,5  mm 

GLASS,  reticle,  illuminating  window 


We  ight  Fid • 

per  unit 
in  gr. 


142  G388-12108 


143  G388-1250G 


C388-12501 

C388-.125G2 


C388-12503 


C388-51000 


C388-52000 


C388-53000 


C388-55G00 


A1 14-20205 


SCREW  M 1,4  X 1,4,  reticle  illuminating 
window  external  ring  fastening 

EYE  SHIELD 

NUT  M 28  X 0,5  eye  shield,  width  7 mm 

BRACKET,  eye  shield,  with  thread  M 28 
X 0,5  mm 

SHIELD,  eye,  soft  rubber 


ACCESSORIES 

BRUSH,  for  optics  cleaning,  soft,  length 
140  mm 


LEATHER,  chamois  150  x 150  mm 


CLOTH,  flannel  150  x 150  mm 


C388-54000  ' A114-29253  CASE  for  wad  and  chamois  leather  /cloth/ 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001- 


A - REGISIER  OF  NOMENCLATURE  NUMBERS  OF  SAME  PARTS 

This  register  serves  for  determination  of  the  quantity  of  built-in 
parts  in  the  technical  mean  as  a unit  for  the  cases  when  a same  part  is  in 
more  assemblies  respectively  subassemblies*  The  parts  which  are  not  entered 
in  the  register  are  in  the  technical  mean  in  the  quantities  which  are  shown 
in  the  assembly  respectively  subassembly  of  the  respective  part. 


B.  REGISIER  CF  THE  PRODUCER'S  INTERNAL  REFERENCES 

This  register  serves  for  quick  identification  of  parts  when  only 
the  producer’s  internal  reference  is  known*  The  numbers  of  the  internal 
references  of  all  technical  means  are  listed  in  a chronological  order  starting 
from  the  smallest  toward  the  largest  number. 


Nomenclature 

number 


Denomination 


C388-10C06 

SCREW  M 1,7  X 2 DIN  553 

pcs 

4 

7,  33,  38, 
103 

C388-10007 

SCREW  M 2 X 6 DIN  87 

pcs 

8 

8,  29 

C388-10120 

SCREW  M 2 X 5 DIN  84 

pcs 

7 

28,  43,  80 

C388-10123 

SCREW  M 1,7  X 3 DIN  553 

pcs 

2 

32,  111 

.C388-11201 

PIN  0 1,5  X 10  DIN  1 

pcs 

2 

56,  69 

C388-11211 

SCREW  M 2 X 2 DIN  553 

pcs 

2 

66,  125 

10388-11603 

SCREW  M 2 X 3 DIN  553 

P4S 

2 

112,  132 

C388-12108 

'1 

SCREW  M 1,4  X 1,4  DIN  5^ 

pcs 

127,  133, 

142 

Producer’s 

Item  number 

internal 

in  the  nomen- 

reference 

clature 

Producer’s 

Item  number 

internal 

in  the  nomen- 

reference 

clature 

35-6-2A 

45,  46,  92 

35-6-3 

47 

35-6-4 

105 

35-6-5 

96 

35-6-6 

107 

35-6-7 

101 

35-6-8 

95 

35-7-0 

93 

35-7-1 

97 

35-7-2 

100 

35-7-3A 

94 

35-7-4 

106 

35-7-5A 

98 

35-7-6A 

48 

35-7-7 

50 

35-9-3A 

108,  113,  117, 
118,  128,  138 

35-9-4A 

109 

35-9^A 

119 

35-9-8 

121 

35-9-9 

122- 

35-10*0 

-123  ’ . , 

6.  NOMENCLATURE  OF  THE  QUADRANT 
M50  PARTS 
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33-230-8 


G565-UOOO 


33-230-8 


CS65-X1100 


33-230-8 


C565-lllCa 

C564-U102 


33-231-7 


C5^111C2 


33-231-0 


C565-11103 

C565-Ui04 


33-231-3 

33-233-6 


8 0564-11106 


0565-11106 


33-233-9 


C565-U106 


33-231-1 


% 


% 1 


GUNNER*  S QUADRANT  M 50/l/6000/ 
GUNNER’S  QUADRANT  M 50/l/6400/ 


11000  - BCDY,  GUJ^CR’S  QUADRANT  W^TW 
DEVICE  FOR  PRECIS  AND 

mcvement  of  the  level  bracket 


body,  gunner*  S QUADRANT  WITO 
■ ROJGH  AND  PRECISE  NICVEMENT  CF  THE  LEVEL 

bracket 


body,  gunner’s  QUAKIANT  WITH  DEVIffi  FOR 
ROUGH  MOVEMENT  CF  THE  LEVEL  BRACKET 


PIN,  level  bracket  shaft,  0 1,5  x 5 mm 


QUADRANT,  bcxJy  /only  for  division 
1/6000/ 


QUAEfflANT,  body  /only  for  division 
1/6400/ 


hut  M 6,  level  bracket  shaft,  width  5 mm 
HUT  M 6,  bracket  lever  fastening,  width 


bracket,  level  /only  for  division 
1/6000/ 


BRACKET,  level  /only  for  division 
1/6400/ 


SHAFT,  level  bracket 


imi  iMft  illVt 


eevislsUha  eft 

m 4s»  s 8 n*’ 


i - kiM 

1 mKmmi  sctew 

lciw,th 


$6^^S  3^,  ieV^l  ^,;Vafb 


SOfeW  n.  level  bracket  b 


S&'t-CS  m PRKetSE  mfi-'F.:;! 


^iN'.  le\-el  bracket  r ’ 


■■  ^ * V M 

-dr  a 1 r." 

iPRES^l'-  bTa."'-^t  p-'-c 


level  bracket  precise 


SClfe\^  ^ 

TSVeC^Se  Nt.  ^ 


‘^!d^  r ^ 'oCb  n>  . 

ptc'ei §s  p;6v: ' '.fiiVt  pi-c  S‘- 
Icddth  6 Wh 


^ P®**®  Not® 

po*  tv  in  9t‘ 

seRoly 

i 7 T" 


26 
2 li26 

m 1 


b 127 


2 126, 

127 


126 


6 iii 


3 127 
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35  C565-42006 

36  C565-4200f7 

37  0565-12000 

38  0565-12009 

39  0565-12010 

40  0565-12011 


33-230-9 

33-231-7 


33-232-8 

33-231-5 

33-233-1 


33-232-6 

30-2^-7 


33-232-3 

33-233-3 


33-231-9 

33-232-0 

33-231-8 

33-232-1 

33-232-4 

33-233-2 


41  0565-13000  113-29615 


42  0565-50000  307-51273 


O d n o m i n a t i on 


SC^W'll  3>  level  bracket  precise 
^ s«rew>  moyement  adjusting, 

length  8 niro 


3, . pres^r  spring  screw 
i^astening,  length  5,5  ran 


12000  - MECHANISM  FOR  ^CISE  AN3l£ 
seraNG 


MECHANIC  FOR  PRECISE  AN3LE  SETTING 
. ' Tf^UGt  iGivel  seat  presser 

PIN,  iprecise  amle  setting  mechanism 
r scale  stopf  jf2^1»5  X 5 m^ 


SEAT,  level  consisting  ofi 
1 - SEAT 
1 - INSERT 


LEVEL  0 8 X 36  mm,  tube 


ERACKIST,  level  seat  presser  spring 
consistiiig  oft 
1 - PUtE 
1 - SEAT 


SPRING^  level  seat  presser,  0 m 7 x 11 
mm,  0'bf  wire  1 mm 


SHAFT,  level  seat 


MICROMETER,  precise  angle  setting  mecha- 
nism /only  for  division  1/6000/ 


MlGR<OMiTiRi  peeGlse  angle  setting^  meGha- 
niiffl  /only  fm  division  1/6400/ 


KNOi,  praeiae  angle  netting  ttiephaniem 
acile,  knurled 


SCREW  M 10  K 1,25  min,  preGlSe  angle 
setting,  length  23  mm 

SCREW  M 2,  SGale  knurled  knob,  with 
countersunk  head,  length  8 ran 

SCREW  M 2,  presser  spring  bracket,  with 
•eml-round  heed,  length  6 mm 

SCREW  M 10  X 1 mm,  level  seat,  length 
6 mm 


i3a»  - CASE,  GUN^€»’*s  quadrant 

CASE,  GUNf^ER’S  QUADRANT 


bOOOO  - ACCBSSORliS 
SCRi:llS>RIViR 


Unit 

Quantity 
of  parts 
per  as- 
sembly 

.,,5 

6 

1 127 

2 127 


JU5  128 


0,5  128  I 

80  128 


1*5  128 

8 128 


12  128 
8 128 


ll  128 
1 l28 


1 128 
2 128 


45o  129 
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A . ffiSISTEH  OF  WHENCUTURE  HUBERS  OF  SAME  »RIS 


This  leglstsi  ssrves  for  detexMlnstlon  of  ths  quantity  of 
built-in  parts  in  ths  tschnioal  moan  as  a unit  for  ths  casss 
part  is  in  mors  asssmbUss  rsspsctivsly  subasssmWiss.  Ths  parts  ,*loh  ars 
not  sntsrsd  in  ths  rsgistsr  ars  in  ths  tschnlcal  msan  in 
uhioh  ars  shoun  in  ths  asssmbly  rsspsctivsly  subasssmbly  of  ths  rsspsotl 

part  . 


Denomination 


PIN  0 1>5  X 5 mm 
SCREW  M 3 X 5,5  mm 


Unit 


SFRIN3  0 out.  7 X 11  mm,  0 
of  wire  1 mm 


Item  number! 
of  the  no- 
menclature 


pcs 


19,  32 


Note 


B.  RH5ISTER  <3F  THE  PRODUCER’S  INTERNAL  REFERENCES 


This  register  serves  for  quick  identification  of  parts  when  only 
the  producer’s  internal  reference  is  known.  The  numbers  of  the  internal 
rsfsTsnces  of  all  technical  means  are  listed  in  a chronolcgioai  order  starting 
from  the  smallest  toward  the  largest  number. 


33-23i>-6 

33-230-9 

33-231^ 

33-231-1 

33-231-2 

33-231-3 

33-231-4 

33-231-5 

33-231-6 

33-231-7 

33-231-3 

3.3-231-9 

33-^2-Q 

33-232-1 

33^232-2 

33^2--? 

33-232-4 

33-232-6 

33-232-6 

33*-232-7 

33^2*^ 


Item  number 
in  the  nomen-  | 
clature 


Note 

F>roducer  s 
internal 
re  fere nee 

Item  number 
in  the  nomen- 
clature 

Mote 

3 1 

1 

2 

^ 

32-232-9 

29 

33-233-1 

3C) 

33-233-2 

4C- 

33-233-3 

33  1 

33-233-4 

17 

33-233-5 

12 

33-233-6 

7 

^ i 

.33-233-7 

16 

1 

33-233-B 

24 

1 

33-233-9 

9 

1 

33-234-0 

22 

33-234-1 

21 

33-234-2 

13 

33-234-3 

20 

'1 

33-234-4 

23 

1 

33-234-5 

13 

33-234-6 

13 

^234-7 

13 

33-234-B 

13 

' 

i 

; ^-51273 

42 

1 

113-29615 

J 

41 

J 
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7 — NOMENCLATURE  OF  THE  LIGHTING 
ACCESSORIES  PO-2  PARTS 


i 
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ptsnomina  tion 


O627-UO0O 

o^-iua> 

0627-dUOl 
c6S7^'mm 
cazi^mm 

0^-41104 
06i27-lUC0 
8 0^^1X106 

8 0627-43X4^ 

10  C627-U103 

U C627^1U09 

12  C627«U110 

13  BiaM60D2 

14  C627-111U 

15  C527-11200 


31-258-1 


31-258-2 

31-258-2**^ 

30452-2 

30462-0 

30462-1 

30462-4 

30-163-0 

30462-5 

30-161-6 

30462-8 

30-162-3 

30-163-1 

30-161-9 


C627-11201 


i 06^-11202 


C627-I1203 


0627-11204 


Q627-120PQ 

0627-12100 

0627-11101 

062742101 

0627-12102 

0627-11104 

0627-11106 
i C627-12iC33 
: 0627-12104 

i t3627-11108 

0527-12105 

tJ627-11109 

.062742^ 


30-162-7 


30-161-7 


30-162-9 


30-162-6 


31-258-3 


31-258-3 

30-162-2 


30-160-6 

30-163-0 

30-162-5 

30-160-0 

30-160-4 

30-162-6 

30-160-9 

30-162-3 


113(!TIIC  AOOSBSORXES  PO-2 


11000  - RBTia£  ILLUMINATItG  LAMP 
yiMi’t  RETICLE  ILLUMINATIN3 

RETICLE  ILLUMINATIN3  LAMP 
SOCKET,  bulb 

INSULATOR,  lamp  housing,  right,  bakelite 
INSULATOR,  lamp  housing,  left,  bakelite 
CONTACT,  housing,  electrical  cable,  front 
CC^ACT,  housing  electrical  cable,  rear 
CONTACT,  bulb 

SEAT,  bulb  socket,  with  thread  M 16  x 1 
mm,  length  of  thread  8 mm,  hard  rubber 

NUT  M 3,  insulator  screw  and  bulb  contact 
width  2,4  mm 

Kli^HBR,  insulation,  hard  rubber  or  fiber 
RIN3,  lamp  housing  insulator 
BULB  2,5  V 

SC^iEW  M 3,  lamp  housing  Insulator,  length 
17,5  mm 

FASTErCR,  RETICLE  ILLUMIIiATIIC  LAMP 


SPRIN3,  lamp  fastener  tooth,  0 of  wire 
0,5  mm 

Ba>Y,  lamp  fastener,  with  thread  M 16 
X 1 iren 

SCREW  M 3,  lamp  fastener  tooth,  length 
3 nan 

TOOTH,  lamp  fastener 


12000  - MOVEABLE  LAMP 
ljm\  MOVEABLE 

H0USIN3,  LAMP,  WITH  SWITCH 
<»OCKET,  lan^) 

INSULATOR,  housing,  right,  bakelite 
IliSULATCR,  housing,  left,  bakelite 
(30NTACT»  moveable  lamp  electrical  cable, 
rear 

CONTACT,  bulb 
iCONIACT,  switch 

seat,  bulb  socket,  with  thread  M 16  x 1 
nan,  ler^th  of  thii^ao  8 mm,  hard  rubber 

NUT  M 3,  insulator  screw  and  bulb 
contact,  width  2,4  mm 
SPRIN3,  switch,  0 m 2,1  X 9 mm,  0 of 
wire  0,4  mm 

WASHER,  insulation,  hard  rubber  of  fiber 

FASTENER,  moveable  lamp,  consisting  oft 
1 * SPRXN3 

1 - BODY 

2 - RIVETS 
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jn  , o m i n a t i p n 


SWITCH,  4jQnsisting  of: 

1 - BjUTldN,  switch 
i - PLATE,  contact 

RlNa,  housing  insuiatox 

2,5  V 

SC^jEW.M  3,  housing  insulator,  length 
17,5  ran 

FILTER  WITH  BRACKET 
FILTER 

BEtACKET^  filter,  with  thread  M 16  x 1 nun 
rINj,  filter  bracket,  spring 

15KXX)  - CABLE  WITH  PLUG 
CABIil  WITH  PLUG 

G/^BLE,  moveable  lamp,  2 x 0,75  mm  2 GG, 
length  900  min 

QiBLE,  reticle  illuminating  lamp,  2 x 
0,75  ran  2 GG,  length  lOOO  mm 


PLUG,  tv«>  pin,  simple 

PROTECTOR,  cable  branch,  rubber,  0 
14/9  X 50  mm 


IWdb  - ftiW  btt  HKMiy 

'em  m 

- ’itV  bAVMV 
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Nomenclatuxe 

rainbex 


SOCpi,  bulb 

C^ACI)  electrical  cable* 
rear 

CONtACT*  bulb 

NUT[Im  3)  insulator  screw  and 
biilb  contact*  width  2*4  non 

WASijei*  insulation 


Rpr  M 3*  housing  insulator 
lingth  17*5  mn 


A.  BBSliffiR  OF  NWENCUTTRE  NWCERS  OF  SAIC  RMITS 

Ihis  register  serves  for  detenaination  of  the  cpiantity  built-in 
parts  In  the  technioal  swan  as  a unit  for  the  cases  *dien  a same  part  is  in 
more  asseaJblles  respffbtive'ty  SJlbasiMto  not  entered 

in  the  register  are  in  the  technical  swan  in  the  quantities  wdiich  are  shown 
in  the  asseoAly  res^ctively  subassembly  of  the  respective  part.. 


i 


B,  rsp  INTSRm. 


fh^r.  efo^'irr..  fo-;  quick  identification  of  pari. s whs'''  oni.y 

the  pr'odw^'t*^  U knowr.  The  numbers  of  the  interna 

xerferrehcep  of  all  ’hoohnioai  itnpan>  iistec  ir  i cnxonoiogicaJ  order  starting 
±rom  the  -sms  lies  fc  toward  the  largesv  nundiei . 


: I 

inq  ^ 


xntoaaal 

-reifflEseffiGe 


Item  numbfii 
in  the  nesBen-  : Nott 
cletm-f 


Brodcoe*' 

inaertiu 


i 

,,1  i 

:ZkrTitL>-L 

z 

:S8ari64>-2 

; 

i 2f 

3; 

; ,3t 

i;3arl61-k 

: 8-^ 

; 3k 

i " ■ 

iatci6i.r4 

'^32. 

17 

■ 9 

3SPri^-9 

__i4, 

^.4 

O* '-,i 

OW'“J.0w 


4.:.  I ,,32 n. 


,47 


h,  RBGito  OF  NOMENCLATURE  NUMBERS  OF  SAME  PARTS 

This  register  serves  for  deterraination  of  the  qpiantity  ibf  built-^in 
parts  In  the  techni^l  mean  as  a unit  for  the  cases  vdien  a same  part  is  in 
more  a ssesribiie  s re  ssjeetiveTy  are  not  entered 

in  the  register  are  in  the  technical  mean  in  the  quantities  which  are  shown 
in  the  assendaly  resj^ctively  subassembly  of  the  respective  part., 


B.  REGISTER  CF  THE  PRODUCER’S  INTERNAL  REFERENCES 

This  register  serves  for  quick  identification  of  parts  when  only 
the  producer’s  internal  reference  is  known.  The  numbers  of  the  internal 
references  of  all  technical  means  are  listed  in  a chronological  order  starting 
from  the  siTallest  toward  the  largest  number. 


~ 52,'- 


, 8.  LIST  (F  .ItgROHJeED-t^JKe^  ADDITIONS 

Changes  and  additions  axe  entexed  in  the  list  of 
ihtxoduced  changes  on  the  basis  of  the  order  of  the  Qrdonance 
department. 


Order  of  the  Ordonance  depart- 

liifiiere  the  change  is  made 

Date  and 
. signature 
of  the  per- 

Item 

ment  fox-  the  change  and  num- 
ber of  the  coranand  /authority/ 

wtfiich  line 

ijum- 

ber 

document  vtihich  has  introduced 
the  change 

which 

page 

from 

above 

from 

below 

son  which  11 
has^perforn 
med  the  i 
change. 

2 


3 


4 


5 


6 


Restricted 


mountain  gun 

76  mm  M 48  Bl,  BIAI,  BIA2,  BIAS  and  B1A4 

book  III  and  IV 

figures 
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aLOCK  — general  inew 


mantle,  muzzle  brake  and  breech. 


Tig.  10  — BREECHRING  — DISMANTLED 


1 — Eye  B102— 12004;  2 — Screw  B102— 12208;  3 — Screw  B102— 12209; 
4 — Shaft  B102— 12205;  5 — Head  B102— 12202;  6 — Pin  B102— 12201; 
7 _ Crank  lever  B102— 12207;  8 — Spring  B102— 12204;  9 — Bolt  B102— 
12203;  10  — Connecting  rack  B102— 12206;  11  — Gear  B102— 12210;  12  — 
Spring  B102— 12104;  13  — Lock  B102— 12101;  14  — Shaft  B102— 12105; 
15  — Pin  B102— 12103;  16  — Breechring  body  B102— 12007 


barrel  B102 


General  view 


recocking  handle  — DISMANTLED 

1 — Recocking  shaft  B102— 14211;  2 — 
14203;  4 — Casing  B102 — 14201;  5 Pm  I 
14209;  7 — Handgrip  ^102-14210:  8 — _ 
3102—14204;  10  — Spring  B102— 14208,  1 


11 


Fig.  16  — EXTRACTING  PARTS  — DISMANTLED 

1 — Breechring-assembled;  2 — Breechblock  body  B102 — 14001;  3 — 
Lower  extractor  B102— 14303;  4 — Spring  B102— 14402;  5 — Lock  bolt 
B102— 14403;  6 — Lock  stop  B102— 14401;  7 — Extractor  shaft  B102— 
14304;  8 — Lever  B102~14305;  9 — Pin  — B102— 14301;  10  — Upper 
extractor  B102— 14302 


7 


BREECHBLOCK  OPE- 
RATING PARTS 


Shaft  B102— 14610; 

Key  B102— 14603; 

Spring  B102— 14607; 
Bushmg  B102— 14601; 
Guide  B102— 14618; 
Handle  B102— 14614; 

Nut.  B102— 14606; 

Safety  pin  B102 — 14616; 
Breechring 


Fip.  26  — TOP  CARRIAGE  — DISMANTLED 


1 — Bearing  bushing  B102— 15014;  2 — Pulley  B102— 15007;  3 — Shaft 
B102— 15023;  4 — Screw  B102— 15043:  5 — Shield  B102— 15036;  6 — Screw 
Bf02— 15644;  7 — Screw  B102— 15042;  8 — Indicator  BI02— 15027;  9 — 
Lock-out  bolt  Bm~15006;  10  Chain  B102— 15011 


::s 

O 3 O 


27  — LOWER  SHIELD  BRACKET 
15019 


\ < 


Fig  zs  - oanma  photectob  - dismantled 

, _ «i„..  | BI02-1=0»; 

3 _ Gunner  protector  BI02— 15001 
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Fig.  33  — CRADLE  TRUNNION — LEFT  —DISMANTLED 


1 _ Fastener  B102— 16207;  2 — Spring  B102— 
16204;  3 — Trunnion  B102 — 16205;  4 — Screw 
B102 — 16107;  5 — Stop  pin  B102 — 16202;  6 — 

Handle  B102— 16206;  7 — Pin  B102— 16201;  8 — 
Screw  B102— 16208;  9 — Nut  B102— 16203;  10  — 
Gradle  B102 — 16002  


hydropneumatic  recuperator  — 
MANTLED 


I — Nut  B102— 17103;  2 — Recuperator  cylinder 

S102 17101’  3 — Ring  B102 — 17104;  4 — Join- 

fiZ  B102-17m;  5 - Nut  B102-I7I02;  6 - 
Piston  rod  — assembled;  7 — Stu^jing  box-as- 
sembled; B102— 17500;  8 — Piston  rod  extension 
B1Q2 17300;  9 — Cradle  B102— 16002 


Fid  36  — RECUPERATOR  PISTON  ^TENSION 

■ AND  RECOIL  BRAKE  CONNECTOR  - DIS- 

MANTLED 

1 _ sniffing  box  B102-17500;  2 - Screw  B102 
—17305;  3 — Buffer  B102— 17303;  4 — Retainer 
B102-m02;  5 - Pin  B102-17301;  6 - Exten- 
sion B102— 17304;  7 — Connector  body  B102- 
17403;  8 — Nut  B102— 17401;  9 — Nut  B102— 
17402-  10  — Key  B102— 18203;  11  — Extension 
B102— 18204;  12  — Bushing  B102— 18201;  13  — 
Pin  B102 — 18202;  14  — Piston  rod  B102 — 18101; 
15  — Piston  rod  B102 — 17201 


Nut  B102-17503;  3 - 

B102— 17505;  7 — Bearing  bushing  B102— 17503, 


3 5 


I 

8 9io  ' 


recuperator  filling  valve  - DISMANTLED 


I _ Ring  B102-17606;  2 - Im-Sl]  6 - S bHI- 

77609*  4 — Valve  B102 — ^ pi^n  R102 J7605*  9 — Nut  B102~ 

\S;  i - Pac-cin,  B102--I7m,  « ,8102  ^ 

17G03;  10  — Screw  B102—17blU,  ii 
B102— 17611;  13  — Cradle 


0 _ floating  piston  - DISMANTLED 


1 _ Nut  B102-17705;  2 - JPring  B102  1770^ 

3 _ Washer  BI02— mop-  4 9 

’SSi ; - sa 

Snf b“5s”S  h 
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■ yilwL  "bod  - 

dismantled 

’bIo^-So? * - screu,  Bi02-I*.0.; 

9 Piston  rod  B102-  18101 


17815;  14  - Scre^  B102-16009;  15  - 
body  B102-1T816;  16  — Screix;  B102--17823  L 
_ Indicator  B102-17812;  18  - B102- 
17507;  19  — Ring  B102 — 17813;  20  — Nut  B102 
17803'  21  — Screw  B102 — 17822;  -2  NutB 
-17804;  23  - Ring  B102-17814;  24  - Spring 

B102-17809;  25  - Valoe  -8102— 1781/;  26 

Packing  B102-17819;  27  - Nut  f ^<^2-1/805, 

28  — Packing  B102— 17820;  29  — Plug  B102— 
17801 


regulator-assembly  B102 — 17800;  2 
ram-  3 — Spring  B102 — 17810;  4 

5 Valve  B102 — 17818;  6 

7 _ Nut  B 102— 17806;  8 — 
. 9 — Shaft  B102— 17811; 
11  — Nut  B102 — 

; 13  — Ring  B102 — 


SPEED 


regulator  — 


— COUNTERRECOIL 
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RECOIL  BRAKE  COMPENSATOR  — DIS- 
MANTLED 

1 — Cylinder  stuffing  box  B102— 18600;  2 — 
Stop  bolt  B102— 18702;  3 — Piston  B102— 18703; 
4 — Ring  B102— 18710;  5 — Packing  B102— 
18709;  6 — Nut  B120— 18705;  7 — Spring  B102— 
18707;  8 — Nut  B102— 18704;  9 — Spring  B102— 
18706;  10  — Ring  B102— 18709;  11  — Packing 
B102— 18711;  12  — Ring  B102— 18708;  13  — Pin 
B102— 18701;  14  — Cradle 


dismantled 


elevating  mechanism  wheel 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


ELEVATING  MECHANISM  WORM  — DISMANTLED 

j Nut  B102 — 19209;  2 — Ball  bearing  B102 — 19222;  3 — Worm  B102 — 19215;  4 — Screw  B102 — 19121; 

5 _ Pin  B102— 19202;  6 — Screw  B102— 19221;  7 — Ball  B102— 19203;  8 — Fork  B102— 19216;  9 — Spindle 
B102— 19217 
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Fig.  53  — ELEVATING  MECHANISM  SPINDLE 


DISMANTLED 


I __  Screir  B102—l<)222;  2 — Cover  B102— 19213:  3 — Balt  B102— 19218; 
4 _ Worm  wheel  B102— 19214;  5 — Nut  B102 — 19207;  6 — Shaft  B102— 

10211:  7 Bearing  B102 19205:  S 13102— jn204:  o — Bolt  ^102 


TRAVERSING  MECHANISM  SPINDLE  AND  WHEEL  — DISMANTLED 


1 — Bolt  B102— 19219;  2 — Casing  B102— 20004;  3 — Spindle  B102— 20013; 
4 — Bearing  hushing  B102 — 19106;  5 — Bushing  B102 — 20001;  6 — Pin 
B102 — 19202;  7 — Spindlejoint;  8 — Nut  B102 — 20006;  9 — Bushing  B102 
—20002;  10  — Shaft  B 102— 20007;  11  — Pin  B 102— 19101;  12  — Hand 
ivheel  B102— 20012;  13  — Handgrip  B102— 20011;  14  — Shaft  B1G2—2000S 
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AXLE  WITH  EQUALIZER  - DISMANTLED 

, Rjn? 22205-  2 — Washer  B102 — 2220i 

22208;  4 — Equalizer  ^’222^-^ 

Screto  B102-222I0;  7 fo  L 

22202;  9 - Bearing  bushing  Bj02-22204, 
screw;  12  — Left  lock  bolt  B102—2220J 


■ 3 — Equalizer  bar  B102 — 
Ifety  lock  B102— 22206;  6 — 
— Right  lock  bolt  B102— 
Axle  body;  11  — Key  with 


e»  i 


CRADLE  STAY  — DISMANTLED 

1 — Cradle  stay  body  B102— 23401;  2 — Screw  B102— 23403;  3 — Screw 
B102— 23402;  4 — Shaft  B102— 23302;  5 — Pin  B102— 23301;  6 — Handle 
B102— 23303;  7 — Stay  support  B102— 23101;  8 — Chain  B102— 23204;  9 — 
Pin  B102— 23207;  10  — Key  B 102— 23203;  11  — Spring  B102— 23205;  12  — 
Latch  B102— 23208;  13  — Lock  B102— 23206 


Fig.  65  — 


CARRIAGE  TRAIL  CONNECTING  BOLT  - DIS- 


front  and  rear 


Connecting  bolt  B102— 24105;  2 
3102—24104;  4 — Pin  B102— 24101,  5 — 
—24204 


Trail  B 102- 
Nut  B102- 


—24400;  3 — Washer 
■24103;  6 — Trail  B102 


Fig.  67  — LUNETTE  — GENERAL  VIEW 


CARRIAGE  TRAILS  CONNECTOR  — DISMANTLED 

1 — Shaft  B102— 24206;  2 — Screw  B102— 24210;  3 — Connector  B102— 
24208;  4 — Head  B102— 24202;  5 — Pin  B102— 24201;  6 — Spring  B102— 
24205;  7 — Lock  bolt  B102— 24203 
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■ LUNETTE  — DISMANTLED 


1 — Lunette  casing  B102— 25008;  2 — Screw  B102— 25016;  3 — Screw 
B102— 25015;  4 — Nut  B102— 25007;  5 — Ring  B102— 25013;  6 — Spring 
B102— 25010;  7 — Ring  B102— 25012;  8 — Nut  B102— 25006;  9 — Lunette 
B 102— 25009 


' 5?. 


n ' 

Fig.  69  - SPRING  DEVICE  WITH  COIL  SPRING  - DISMANTLED  (for  weapons  B1  and  BlAl) 


, Rin^  P0ni7-  ’ Nut  B103 — 26007;  3 — Bearing  bushing  B103 — 26006;  4 — Fastening  holt 

P70n3  5 Wash^^^^  - B103-26001;  7 - Nut  B103-26009;  8 - Casing  B103-27002; 

10  - Shan  3103-20012:  11  - Cover  BI03_260J5;  12  - Bear, no  bush, no 

B103— 26005;  13  — Wheel  BIOS— 31000 
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DISMANTLED  (for 


Fig.  72  — SPRING  DEVICE  WITH  HELICAL  SPRING  — 
weapons  B1A2,  BIAS  and  B1A4) 

1 — Cotter  pin  B416— 15207;  2 — Nut  B416— 15202;  3 — Semiaxle  B104— 
28021;  4 — Bearing  bushing  B104— 28009;  5 — Screw  B104— 28026;  6 — 
Key  B104— 28004;  7 — Spring  B104— 28015;  8 — Latch  B104— 28027 ; 9 — 
Nut  B104— 28012;  10  — Pin  B104— 28003;  11  — Washer  B104— 28018;  12  — 
Spring  device  B104 — 28000;  13  — Screw  B104 — 28025;  14  — Bearing 
bushing  B104 — 28008;  15  — Fastening  bolt  B104— 28023;  16  — Nut  B104— 
28011;  17  — Cotter  pin  B104— 28028 


_ SPRING  DEVICE  WITH  HELICAL  SPRING  - DISMANTLED  (for 
weapons  B1A2,  BIAS  and  B1A4) 


1 Cover  B102 — 28019;  2 — Buffer  B104 — 2S013;  3 — Lever  B104  28020; 

4 _ Casing  B104— 28006;  5 — Semi-axle  B104— 28021;  6 --  Spindle 
8102—28024^  7 — Spring  B104— 28014;  8 — Washer  B104— 28016;  9 — 
Bearing  B104 — 28007;  10  — Bushing  seating  B104— 28005;  11  Nut 
B 104—280 10 


DISMANTLED 

1 — Wheel  B416— 15108;  2 — Roller  bearing  BIOS— 30024;  3 — Wiper 
B104— 28002;  4 — Ring  B104— 28022;  5 — Ring  B416— 15107;  6 — Semi- 
axle B104— 28021;  7 — Spring  device  B104— 28000;  8 — Washer  B104— 
28017;  9 — Cotter  pin  B104— 28028;  10  — Nut  B104— 28011 


SHIELD  LOWER  WING 

I _ Shield  body  B102— 34110;  2 — Shield  wing  B102— 34103;  3 — 
Spring  B102— 34104;  4 — Shaft  B102— 34106;  5 — Washer  B102— 34107; 
6 — Cotter  pin  B102— 34108 


GENERAL 


STEEL  BOTTLE  FOR  NITROGEN  UNDER  PRESSURE 
VIEW 
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Fig.  83  — GUN  ACCESSORIES 


1 — Container  8102—41.100;  2 — Container  8102—53200;  3 — Can 
8416—53100;  4 — Can  8416—53000;  5 — Artillery  lantern  8416—52000; 

6 Wrench  8102 — 79004;  7 — 8rush  8102 — 38500;  8 — Container 

BJ02 41400;  9 — Spring  8102 — 14102;  10  — 8earing  8102 — 56100;  11 

Wadding  and  cloth  with  container;  12  — Screwdriver;  13  — Firing 
pin  8102 — 14101;  14  — Hand  extractor  8102 — 40000;  15  — Barrel  bea- 
ring 8102 — 56200;  16  — Pocket  lamp  8102 — 46000;  17  — Strap  8416 — 
62400'  18  — Steel  rope  8416 — 58000;  19  — Strap  8416 — 62600;  20  — 
Strap  8102—56000;  21  — Wrench  8102—42000;  22  — Wrench  8102— 
42100'  23  — Grease  gun  8416 — 59000;  24  — Compressor  8102 — 40500; 
25  — Lanyard  8102—57200;  26  — Gloves  8102—48500 


GUN  ACCESSORIES 


1 — Hammer  B102—3S000;  2 — Lever  B102— 50000;  3 — 
B102— 39000;  4 — Cover  B102— 48000;  5 — Towing  rope 
Q — Towing  rope  B416 — 54000;  7 — Cover  B102 — 48200; 
B416— 57000;  9 — Cover  B102 — 48300 


Barel  cleaner 
B416— 54000; 
8 — Lanyard 


THILL  FOR  TANDEM  TOWING 


THILL  FORK  — DISMANTLED 


1 — Thill  B416— 66300;  2 
4 — Pin  B416— 66102;  5 - 
7 — Shaft  B416— 66104;  I 
66107;  10  — Washer  B416- 


Fig.  92  — SPECIAL  TOOLS 


) j _ Wrench  B102— 59002;  2 — Wrench  B102— 59003;  3 — Bushing 

I B102— 59001;  4 — Wrench  B102— 59004;  5 — Wrench  B102— 59005; 

6 Wrench  B102 — 59006;  7 — Wrench  B102 — 59007;  8 — Wrench 

B102— 59008;  9 — Wrench  B102— 59009;  10  — Wrench  B102— 59010; 
11  — Wrench  B102— 59011;  12  — Wrench  B102— 59012;  13  — Wrench 
B102— 59013;  14  — Wrench  B102— 59014;  15  — Wrench  B102— 59015; 

16  — Lever  B102— 59022;  17  — Wrench  B102— 59016;  18  — Wrench 
B102— 59017;  19  — Wrench  B102— 59021;  20  — Wrench  B102— 59020; 
21  — Wrench  B102— 50012;  22  — Fixture  for  equillbrator  assembling 
and  dismantling  B102 — 60000 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


CONTENTS 


The  differences  between  models 
Introduction 

Inspection  of  the  weapon  prior  to  repair 
Inspection  of  the  weapon  during  repairs 
The  final  inspection  and  control  after  repairs 
The  general  repairs  and  maintenance  procedure 
— Disassembling  of  the  piece 
— Replacement  of  wornout  parts 
— Scratches  and  worn  bearings 
— Spacings  and  plays 
— Cleaning  of  disassembled  parts 
The  gun  log  book 

A.  THE  BARREL  REPAIR 

— Defects  on  the  barrel 

B.  BREECHBLOCK  AND  SEMI-AUTOMATIC  MECHANISM  REPAIR 

a)  Disassembling  of  the  breechblock 

b)  Disassembling  of  the  semi-automatic  mechanism 

c)  Assembling  of  the  breechblock 

d)  Assembling  of  the  semi-automatic  mechanism 

e)  The  breechblock  parts  repair 

f)  Repairing  the  semi-automatic  mechanism 

g)  Repairing  the  operating  cam 

C.  REPAIRING  THE  BARREL  TRAVERSING  MECHANISM 

a)  Disassembling  of  the  traversing  mechanism 

b)  Repair  of  the  barrel  traversing  mechanism 

D.  REPAIRING  THE  BARREL  ELEVATING  MECHANISM 

a)  Disassembling  the  barrel  elevating  mechanism 

b)  Repairing  of  the  elevation  mechanism 

E.  REPAIRING  OF  THE  HYDRAUUC  RECOIL  BRAKE  AND  THE 
RECUPERATOR 

General  rules 

a)  Disassembling  of  the  hydraulic  recoil  brake 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-Q0038RQ01400210001-4 


- 2 - 

Page 


b)  Disassembling  of  the  compensator  31 

c)  Disassembling  of  the  pneumatic  recuperator  32 

d)  Assembling  of  the  hydraulic  recoil  brake,  the 

pneumatic  recuperator  and  the  recoil  length 
regulator  35 

e)  Repairing  of  the  hydraulic  recoil  brake  36 

f)  Repairi  of  the  recuperator  . 44 

F.  CHARACTERISTICAL  REPAIRS 

1.  Repair  of  the  spring  device:  53 

a)  Spring  device  of  the  76  mm  M,48  B-1  Gun  53 

b)  Spring  device  of  the  Gun  76  mm  M-48  B1A2  55 

2.  Repairing  of  the  wheel  56 

a)  The  wheel  of  the  Gun  76  mm  M-48  B-1  57 

b)  The  wheel  of  the  Gun  76  mm  M.48  B-1  A-2  59 

3.  Repairing  of  trails  61 

4.  Repairing  of  barrel  couplings  with  the 

hydraulic  recoil  brake  and  the  recuperator  62 

5.  Repairing  of  the  equilibrator  62 

6.  Repairing  of  the  muzzle  brake  63 

7.  Changing  of  slides  on  the  mantle  64 

G.  THE  FINAL  INSPECTION  AND  CONTROL  AFTER  REPAIRS 

a)  The  procedure  during  the  final  inspection  65 

b)  Artificial  recoiling  66 

c)  Test  firing  67 

H.  THE  HYDRAULIC  RECOIL  BRAKE  REGULATING  INSTRUCTIONS  69 

I.  DE-COPFERIZATION  OF  THE  BARREL  BORE  INSTRUCTIONS  73 

J.  INSTRUCTIONS  FOR  THERMO  - TREATMENT  77 

APPENDIX  I Storage  and  maintenance  of  weapons 

ip  depots  80‘ 

APPENDIX  li  Hydraulic  liquid  ,,Steol  MM"  82 


i 


THE  DIFFERENCES  BETWEEN  MODELS 


The  differences  between  individual  models  of  this  weapon  are  in 
the  following  : 

1.  The  76  mm  mountain  gun  M»48  B°1 

— The  weapons  is  equipped  with  pneumatic  tyres  and  with  spring 

devices  having  spijiail'  springs. 

— The  weapon  is  suitable  for  motor  vehicle  tow  transportation 
with  maximuni  speeds  up  to  60  km/h  and  on-  poor  roads  and  o*ff  ro’ads  at 
speed  permitted  for  the  motor  vehicle  and  also  for  tandem  tow  and  by 

loading  on  pack-saddles.  For  all  methods  of  transportation  the  necessary 
accessories  are  provided  in  spares,  tools  and  accessories  sets  of  the 
weapon. 

— The  face  of  the  breechblock  is  provided  with  a built-in 
beckplate  which  is  attached  with  screws. 

— The  hydraulic  recoil  brake  and  the  recuperator  are  filled  with 
compressed  air  and  hydraulic  fluid  ,,STEOL  MJ".  The  ring  shaped  rubber 
jointing  of  the  floating  piston  in  the  middle  cylinder  is  coated  with  leather. 

Rema*rk  : As  an  improvement  of  this  model  the  following  changes 
have  been  made  : instead  of  compressed  air,  the  use  of  compressed  azote 

has  been  introduced,  instead®!  hydraulic  fluid  ,,Steol  MJ",  the  use  of 
hydraulic  fluid  ,,STEOL  MM"  has  been  introduced  and  the  ring  shaped 
rubber  jointing  of  the  floating  piston  is  not  being  coated  with  leather.  Tte 
weapons  on  which  these  improvements  are  not  yet  introduced,  should  be 
sent  to  the  appropriate  workshops  for  reconditioning. 

2.  The  76  mm  mountain  gun  M-48  B-1A2 

— The  weapon  is  equipped  with  wheels  made  of  light  alloy 

with  solid  semi-elastic  tyres  and  instead  of  spring  devices  with  spiral 

spring;  this  model  is  provided  with  a cylindrical  coil  spring. 

— In  consideration  of  the  wheel  design  the  weapon  is  adapted 

for  transportation  at  a speed  of  30  km/h  on  good  roads  and  depending  on 

the  quality  of  the  road  it  should  be  reduced  as  required. 

— The  weapon  is  suitable  for  transportation  in  tandem  tow  and 
on  pack-saddles.  For  this  purpose  it  is  provided  with  necessary  accesso- 
ries in  the  weapon  set  of  spares,  tools  and  accessories. 

— The  breechblock  face  is  not  provided  with  a separate  built- 
in  backplate. 

— The  hydraulic  recoil  brake  and  the  recuperator  are  being 
filled  similarly  to  the  model  76  mm  M-48  B-1  and  it  is  necessary  to 

introduce  all  improvements  indicated  under  ,,The‘'  76  mm  mountain  gun 
M-48  B-1". 
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- This  model  is  furnished  with  the  weapon  set  of  spares,  tools 
and  accessories  which  varies  from  the  set  for  model  B-l  owing  to  the  . 
differences  in  wheels  and  spring  devices.  The  weapons  may  be  furnished 
with  universal  set  of  spares,  tools  and  accessories  which  is  adequate  for 
both  3-1  and  B-1A2  models. 

The  design  changes  on  this  model  are  made  for  the  purpose  of : 

- greater  durability  of  the  spring  device, 

- eliminating  the  sensitivity  of  pneumatic  tyres  on  mechanical 
injuries  during  transportation  and  against  bullets  and  artillery  shell  fragments, 

- reducing  the  pack  weight  of  the  wheel  with  the  spring  device 
for  20  kg  during  mountain  transport  on  pack-saddles, 

- reducing  the  pressure  on  the  thill  animal  in  tandem  tow 
for  10  kg. 

3.  The  76  mm  mountain  gun  M-48 

- The  weapon  is  equipped  with  pneumatic  wheels  same  as  for 

model  B-l,  with  the  exception  that  the  hub  interior  is  same  as  on  the 

wheel  with  the  solid  tyre  B-1A2,  making  the  removal  of  the  wheel  from 
the  axle  simple. 

— The  spring  device  with  the  cylindrical  coil  spring  is  the 

same  as  on  model  B-1A2  and  in  assembly  with  pneumatic  tyres  enables 
travelling  speed  of  60  km/h  on  good  roads  and  off  roads  the  speed 

allowed  for  the  motor  vehicle. 

- This  model  is  not  adapted  for  transportation  on  pack-saddles, 
because  the  weapon  set  of  spares,  tools  and  accessories  is  not  furnished 
with  the  neccessary  accessories  for  loading  on  pack-saddles.  All  other 
necessary  elements  for  pack-animal  loading  are  attached  on  the  weapon. 

— The  weapon  is  not  suitable  for  tandem  towing,  because  the 

lunette  is  not  provided  with  a special  seating  for  the  thill  fork.  Only 
models  B-l  and  B-iA2  are  provided  with  this  seating. 

- The  hydraulic  recoil  brake  and  the  recuperator  are  filled  with 

azote  and  hydraulic  fluid  ,,STEOL  MM'^  and  all  jointings  are  made  of 
rubber  without  the  leather  coat  on  the  ring  shaped  jointing  of  the  floating 

piston. 

- The  sear  on  its  upper  surface  is  different  from  the  sears  of 
models  B-l  and  B-1A2. 

- The  breechblock  face  is  not  provided  with  a separate  buill-in 
backplate  as  on  the  model  E-1.' 


IMTROOOCTION 


This  instruction  book  includes  the  rules  for  maintenance  and  repair 
of  the  Mountain  Gun  76  mm  M-48  E-1  and  B-1  A-2  and  B-lA-l-I  in 
workshops  on  short  scale  basis.  The  repairs  herein  described  are  not 
being  executed  in  unit  shops  up  to  the  regimental  workshop. 

This  instruction  book  describes  the  procedures  which  should  be 
applied  prior  to  starting  of  repairs;  instructions  are  given  for  repairing 
of  the  most  important  assemblies  only  and  the  characteristic  repairs  of 
the  gun  vhich  may  often  arise  are  enumerated. 

This  manual  contains  the  repairing  method  for  the  : 

- Barrel 

- Breechblock  with  the  semi-automatic  mechanism 

-*  Recoil  mechanism  and  recuperator 

- Traversing  and  elevating  mechanism 

— Repairing  and  adjustment  of  equilibrators 

- Other  characteristic  repairs. 

Aside  the  procedures  for  repairing,  also  the  chronological  order 
for  disassembling  and  assembling  of  more  complicated  assemblies  is  given. 

Other  procedures  to  be  followed  are  described  in  the  instruction 
book  , .Mountain  Gun  76  mm  M-43  B-1"  and  in  its  Annex  I. 

This  instruction  book  does  not  describe  repairing  procedures  in 
individual  grades  of  workshops  but  repair  of  assemblies  and  parts 
regardless  of  where  the  repairs  are  being  carried  out. 

Prior  to  every  repair  a general  inspection  is  made  to  determine 

the  degree  of  defects  and  the  condition  of  the  weapon  in  general. 


INSPECTION  OF  THE  WEAPON  PRIOR  TO  REPAIR 

The  weapon,  spare  parts,  tools  and  accessories  should  be 
inspected  by  the  expert  personnel  of  the  workshop  prior  to  repairing, 
during  repairing  and  after  completion  of  repairing. 

The  inspection  of  the  weapon  should  be  made  in  competely 
clean  and  free  from  lubricant  state.  Before  starting  inspection  it  is 

obligatory  to  make  sure  the  barrel  of  the  gun  is  empty. 

The  inspection  of  the  weapon  is  carried  out  first  in  its 

assembled  state  and  then  in  disassembled  state.  The  purpose  of  the 
inspection  is  to  determine  the  general  state  of  the  weapon,  to  find 
the  defect  or  the  damage  in  the  assembly  or  in  the  equipment  and  then 
the  damaged  part,  and  finally  to  determine  the  most  probable  cause 
for  the  defect.  At  the  same  time  also  the  extent  of  the 
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defect,  the  scope  and  manner  of  repairing  and  the  parts  and  materials 
required  for  repairing,  should  be  determined. 

Prior  to  inspection  the  gun  book  should  be  checked  to  see 
whether  all  particulars  about  the  gun  are  entered,  whether  the  book  is 
properly  kept  and  whether  the  data  entered  in  the  book  agrees  with  the 
actual  condition  of  the  weapon.  When  necessary,  additional  data  should 
be  entered  to  bring  the  gun  book  up  to  date. 

During  the  inspection  the  following 
should  be  determined: 

— whether  the  weapon  had  been  cleaned  from  grease,  superflous  or 
gritted  oil,  contamination  and  other  matter  which  may  hinder  the 
proper  functioning  or  hide  the  actual  state  of  individual  parts, 

— when  more  than  one  weapon  is  undergoing  repairs  at  the  same 
time,  the  part  numbers  of  individual  weapons  should  be  recorder, 

— general  condition,  appearance  of  the  weapon,  the  state  of 
loose  and  broken  parts, 

— whether  all  repairs  had  been  carried  out  on  the  weapon  for 
the  purpose  of  improving  it, 

— whether  the  lubticating  cups  are  marked  with  red  colour  and 
whether  the  sliding  surfaces,  hinges,  connections  and  other  parts  are  clean 
and  free  from  rust  or  foreign  matter, 

— whether  the  instruction  plates  are  in  order, 

— whether  the  operating  devices  work  easily  and  whether  there 
are  plays  in  them, 

— whether  there  are  cracks  or  breaks  on  parts,  especially  on 
cast  and  welded  parts, 

— whether  the  painting  is  damaged  or  whether  the  paint  has 
fallen  off  the  parts, 

— whether  spares,  tools  and  accessories  set  is  complete  and 
in  good  order  and  whether  they  need  repairing, 

— whether  firing  or  artificial  recoiling  was  performed  with  the 
piece  for  the  purpose  of  checking  the  functioning  of  the  hydraulic 
recoil  brake. 


INSPECTION  OF  THE  WEAPON  DURING  REPAIRS 

These  examination  of  the  weapon  are  performed  by  expert 
personnel  in  the  workshop  in  conformance  with  this  instruction  manual. 

The  purpose  of  these  examinations  are  to  follow  constantly  the 
quality  and  the  exactness  of  work  being  done,  to  check  whether  the 
repairing  is  being  done  in  the  approved  manner,  and  to  find  and  remedy 
the  defects  which  were  missed  during  the  inspection  prior  to  repairs,  . 

THE  FINAL  INSPECTION  AND  CONTROL  AFTER  REPAIRS 

After  completion  of  repairs  performed  on  the  weapon  and  its 
parts,  a careful  control  should  be  carried  out  by  the  authorized  Organ. 


- 7 - 


The  condition  found  during  this  controi  be  entered  into  the  correspon- 
ding documents. 


THE  GENERAL  REPAIRS  AND  MAINTENANCE  PROCEDURE 

Disasembling  of  the  piece  is  performed  bv  removing  the  main 
assemblies,  and  then  these  assemblies  are  stripped  down  to  their  com- 
ponent parts.  The  assembling  is  performed  by  reversing  the  procedure. 

It  is  not  always  necessary  to  perform  complete  disassembling 
of  the  piece  in  order  to  repair  or  replace  of  individual  parts.  It  should 
be  done  only  to  the  exttertt  necessary.  In  order  to  reduce  the 

disassembling  to  the  necessary  measure,  prior  to  remedying  the  defects, 
the  damaged  assembly  should  be  discovered  first  and  then  the  damaged 
part  and  the  most  probable  cause  for  the  damage.  Only  then  may  the 
repairing  be  started. 


during 

cotter 

springs 


Replacement  of  wornoot  ports  is  being  generally  performed 
repairs.  The  parts  usually  replaced  then  are:  bronze  bushings, 
pins,  damaged  screws  and  nuts.  Also  the  weakened  or  broken 
should  be  replaced. 


If  new  part  for  replacement  is  not  availabe  the  old  one  should 
be  repOiEe^d  but  it  is  necessary  to  test  carefiilWy  such  a part  to 
determine  ist  functioning  worth. 


Scratches  and  worn  bearings  should  be  remedied.  If 
bearings  are  bored  or  grooved  for  lubrication,  prior  to 

should  be  checked  to  make  sure  they  are  clean.  Special  care  should  be 
given  in  setting  the  bearings  having  ^ 

coincide.  Great  care  should  miran 


Spacing  and  plays  between  the  bearings  and  the  i.  shaft  should  . 

be  such  as  to  enable  projPer  fitting  and  functioning  of  the  ' shaft.  It  is 

not  recommended  to  scrape,  polish  or  to  broaden  narrow  holes  with  a 
reamer  on  bearings  provided  with  lubricating  cups.  If  using  a reamer 
cannot  be  avoided  to  broaden  the  hole,  it  should  be  done  after  the 
bearing  has  been  set.  After  completion  of  broadening  of  the  hole,  the 
metal  shavings  should  be  carefully  cleaned. 


Cieoning  of  disassembled  parts  should  be  done  immediately 
removing  them  followed  by  applying  a thin  layer  of  correponding  grease.^ 


Bearings  require  special  care  in  cleaning  and  lubrlcgtlng.  When 
the  dirt  or  grease  is  renioved  off  the  surface,  the  bearings  should  be 
put  in  hot  oil  and  In  grease.  Following  this  “>e  bearings  should  be 
cleaned,  greased  and  wrapped  in  oiled  or  waxed  fabric  L p .g. 


Removal  of  old  paint  or  rust  with  a sand  compressor  is 
permitted  off  non-working  surfaces  only. 

It  is  stricly  forbidden  to  wash  assemblies  with  a water  jet  an 
steam  under  pressure  especially  after  inspection  or  repairs. 
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THE  GUN  LOG  BOOK 

The  gun  log  book  is  used  for  entering  correct  data  concerning 

the  condition  of  the  weapon  and  the  book  should  be  kept  by  the 

weapon  always.  The  loss  of  the  gun  book  should  be  reported  to  the 

responsible  technical  service  organs;  the  report  should  contain  all 

available  data  about  the  weapon  and  its  history  for  the  purpose  of 

using  it  when  issuing  the  new  gun  log  book.  The  records  should  be 
entered  in  the  gun  log  book  regulaltlit  and  efficiently  as  to  enable  proper 
maintenance  of  the  weapon  and  the  accessories  and  in  order  to  avoid 
duplications  of  repairs  and  servicing  (control  or  change  of  fluid), 

special  attention  should  be  given  to  the  following : 

a)  Enter  the  data  about  the  executed  order  for  replacement  if 

this  data  was  not  entered.  This  data  should  show  the  date  of  execution 
and  bear  the  signature  of  the  responsible  organ  for  the  execution  of  the 
replacements. 

b)  Enter  the  data  about  changing  the  lubricant  and  the  fluid  in 

the  hydraulic  brake  in  order  to  prevent  double  lubrication  and  to  acquaint 
the  person  doing  the  inspection  with  this  state. 

c)  Enter  the  particulars  about  the  number  of  rounds  fired  and 

the  particulars  concerning  the  bore  gauging.  The  barrel  bore  caliber 
should  be  measured  after  every  thousand  rounds  fired.  In  the  event  that 
by  an  error  in  the  unit  a round  is  fired  with  a greater  charge  than 
the  maximum  allowed  charge,  gauging  of  the  bore  and  inspection  should 
be  carried  out  prior  to  further  exploitation  of  the  weapon^ 

The  estimated  life  of  the  barrel  of  this  weapon  is  approximately 
12.000  rounds. 

Prior  to  inspection  of  weapons  a check  should  be  made  to  see 
whether  all  particulars  are  entered  in  the  gun  log  books,  which  must  be 
posted  according  to  the  rules  and  orders  for  keeping  gun  log  books.  A 
check  should  be  made  whether  the  books  are  properly  kept  and  whether 
the  entries  iq  the  book  agree  with  the  actual  state  of  the  weapon.  In 

case  of  disconformity  between  the  data  in  the  gun  log  book  with  the 

state  of  the  weapon,  the  gun  log  book  should  be  corrected. 


A.  THE  BARREL  REPAIR 


By  barrels,  defects  which  may  be  eliminated  by  repairs  or 
defects  owing  to  which  the  barrel  must  be  replaced  a new  one,  may 
be  encountered.  The  bore  of  the  barrel  should  be  inspected  by  using  the 

lighting  equipiment  as  shovn  in  figure  1,  and  if  no  lighting  equipiment 
is  available  a pocket  battery  lamp  may  be  used  for  illuminattmg  the  barrel 
bore.  The  lamp  with  the  mirror  should  be  set  tilled  and  by  changing 
the  position  of  lamp  and  the  mirror  directing  the  light  rays  on  the 

spots  in  the  bore  which  are  being  inspected.  During  inspection  the  barrel 
should  be  absolutely  clean. 

In  the  interior  of  the  barrel  should  be  no  dirt,  sand,  rust  and 
the  lands  must  not  be  deformed.  The  grooves  should  be  checked  to 
make  sure  that  there  are  no  scratches  and  corrosion.  In  the  barrel  there 

must  not  be  powder  soot.  Copperish  barrels  should  not  be  mistaken  for 
powder  soot.  A clean  barrel  must  not  always  be  shiny  and  often  it 

may  have  the  appearance  of  dark  grey  colour.  It  is  prohibited  to  polish 

the  barrel. 

The  centering  slope  should  be  inspected  to  see  that  it  is  not 
damaged.  Scratches,  cust,  corroded  places,  charred  spots,  etc.  in  the  bore 
of  barrel  enable  the  gases  to  leak  along  the  rotating  band  oT  the  proje- 
ctile and  cause  erosion  of  the  centering  slope. 

' The  grooves  should  be  inspected  at  the  muzzle  to  see  that 

there  are  no  chipped  lands  and  melted  metal  in  them.  Cutting  or  plucking 
of  lands  may  happen  especially  at  places  where  the  grooves  egin. 

* When  keeping  the  weapons  in  storage  or  for  long  lasting 

transports,  the  bore  of  the  barrel  should  be  well  greased. 

During  each  repair  of  the  weapon,  the  bore  of  the  barrel 
should  be  gauged.  Prior  to  gauging  the  bore  must  be  ^ 

and  in  the  event  that  serious  copper  layers  are  noticed  in  ^he  bore, 
then  prior  to  gauging  the  measures  for  removing  t e copper 
bore  should  be  taken  following  the  decopperfewition  instructions  given 

this  manual. 

For  gauging,  th.  barrel  ehould  be 

- -rb’i"?ion7Lr/.n^ir™rio“^  r r-ien: 

of  both  grooves  and  lands. 

The  barrel  bore  gauging  reeults  ehould  be  entered  In  the 

aun  Ihg  book.  , 

The  hallletlc  life  of  the  barrel  Is  approximately  12.000  rounds. 

iThe  gauging  of . the  barrel  bore  should  be  made  after  everu  1,000 
rounds  fired,  regardless  whether  there  is  need  for  repairs. 
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DEFECTS  ON  THE  BARREL 

By  barrels  following  defects  may  be  encountered: 

a)  Owing  to  which  the  barrel  must  be 
replaced: 

— swelling  of  the  barrel 

— cracking  of  the  barrel 

— great  charring  of  the  barrel 

— taken  off  lands 

b)  Defects  that  may  be  repaired: 

— exterior  injuries  of  the  barrel 

— breakage  of  links 

Exterior  injuries  of  the  barrel  When  dents  are  noticed  on  the 
barrel,  they  should  be  eliminated  by  scraping  and  polishing  the  injured 

place.  After  eliminating  of  the  injury,  check  whether  the  assembling  can 
be  easily  performed.  Special  atention  should  be  given  to  injuries  on  the 

barrel  face,  the  plugs  for  guiding  the  barrel  in  the  mantle  and  the 
interrupted  threads  for  connecting  the  barrel  with  the  breechring. 

Breakage  of  links  - The  broken  carryii  ; links  should  be 
replaced  with  new  ones  made  according  to  figures  2 and  3.  After 
attaching,  the  rotating  of  the  links  on  the  swivel  should  be  checked.  To 
check  the  rear  link,  the  barrel,  mantle  and  the  breechring  should  be 
assembled.  If  necessary  the  link  should  be  adjusted. 


B - BREECHBLOCK  AND  SEMI-AUTOMATIC  MECHANISM  REPAIR 


By  the  first  serit^i  of  B-1  Gun  the  breechblock  is  provided 
with  a striker  plate  fixed  on  the  breechblock  face  with  screws.  The 
breechblock  on  the  later  models  is  made  without  this  striker  plate# 

a)  DISASSEMBLING  OF  THE  BREECHBLOCK 

To  disassemble  the  breechblock  proceed  as  follows : 

- pull  the  trigger 

■ - remove  the  back  plate 

- remove  the  striker  spring 

- remove  the  striker  by  lifting  the  trigger  upward  and  by 

turning  the  re-cocking  handle  in  order  that  the  striker  may  leave  its 

seating  easier, 

- release  the  connection  of  the  breechring  with  piston  rods 

and  pull  back  the  barrel  so  much  that  the  semiautomatic  shaft  passes 

the  cam, 

- remove  the  cotter  pin  from  the  parts  driving  shaft, 

- unscrew  the  shaft  nut, 

- lift  up  the  semi-automatic  circular  box  assembly, 

- remove  the  pin  connecting  the  shaft  and  the  circular  box, 

- remove  from  underneath  the  driving  parts  shaft, 

- press  down  the  pusher  dent  and  pull  out  the  extractor  shaft, 

- remove  the  extractor  shaft  safety  element  by  pressing  on  the 
pusher  dent  and  removing  the  stop  bnd  the  spring, 

- pull  out  the  breechblock  body  halfway, 

- remove  the  breechblock  body  guide, 

- remove  the  extractors, 

- remove  the  sear, 

- turn  the  breechblock  body  so  that  the  trigger  dent  may 

freely  leave  its  seating, 

- press  the  trigger  dent  through  the  opening  for  the  sear,  pull, 
out  the  trigger  shaft  and  the  trigger  dent  with  the  spring, 

- remove  the  re-cocking  handle  from  the  breechring  by  pulling 
the  handgrip  upward,  turning  the  handle  to  the  left  and  to  the  extreme 
rear  position  and  lifting  the  handle  upward, 

- remove  the  semi-automatic  mechanism  retainer  with  the 
spring  from  the  breechring. 


b)  DISASSEMBLING  THE  SEMI  - AUTOMATIC  MECHANISM 

To  disassemble  the  semi  - automatic  mechanism  proceed  as 

follows  : 

— place  the  lever  with  the  circular  box  and  the  opening  spring 
on  its  seating  in  breechring, 

— embrace  the  two  projections  on  the  cover  with  the  wrench 

and  turn  to  the  left  until  the  cover  dent  is  detached  from  the  box, 

— lift  the  cover  only  so  much  to  detach  it  from  the  box  and 

with  the  key  release  the  opening  spring  slowly, 

— when  the  spring  is  fully  released  lift  up  the  cover, 

— remove  the  opening  spring  and  the  inner  connector. 

To  detach  the  closing  spring,  proceed  as*  follows: 

— place  the  semi-automatic  mechanism  spring  casing  in  the  vice, 

— turn  the  shaft  to  the  left  until  the  casing  dent  detaches  from 
the  shaft  dent, 

— remove  the  shaft  and  take  out  the  spring  from  the  casing. 

To  remove  the  lever  lock,  proceed  as  follows: 

— take  out  the  cotter  pin  from  the  shaft, 

— remove  the  small  shaft,  the  handle  and  the  handle  spring. 

To  remove  the  barrel  fastener  and  the  breechring,  proceed 
as  follows  : 

— drive  out  the  pin  from  the  bottom  side  of  the  shaft, 

— pull  the  shaft  out, 

— detach  the  fastener  and  remove  the  spring. 

c)  ASSEMBLING  OF  THE  BREECHBLOCK 

To  assemble  the  breechblock,  proceed  as  follows: 

— attach  the  barrel  fastener  with  the  breechring  and  fix 

the  spring, 

— attach  the  shaft  and  secure  with  the  pin, 

— place  the  semi-automatic  mechanism  retainer  with  the  spring 
in  its  seating  in  the  breechring, 

— place  the  re-cocking  handle  in  its  seating  on  the  breechring, 

— take  the  breechblock  body,  press  the  trigger  dent  into  the 

seating  and  place  the  trigger  shaft  into  the  breechblock  body, 

— fix  the  sear  in  its  place, 

— set  the  breechblock  body  halfway  into  the  breechring, 

— fix  the  operating  parts  guide  in  its  place, 

— attach  the  extractors  and  the  extractors'  shaft, 

— attach  the  operating  parts  shaft  with  the  inner  connector 
lock  bolt. 


close  the  breechblock  completely, 
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- attach  the  lever  and  the  circular  box, 

- screw  the  nut  on  the  operating  shaft  and  fix  it  with  the 
cotter  pin, 

- attach  the  striker,  lift  up  the  trigger  so  that  the  breechblock 
is  in  fired  (not  cocked)  position, 

- insert  the  striker  spring, 

- insert  the  back-plate, 

- check  the  function  of  parts  by  opening  and  closing  the 
breechblock,  re-cocking  and  triggering. 

d)  ASSEMBLING  THE  SEMI-AUTOMATIC  MECHANISM 

To  assemble  the  lever  handle,  proceed  as  follows  : 

- insert  the  handle  spring,  the  handle,  the  small  shaft  and  the 
cotter  pin. 

To  assemble  the  circular  box,  proceed  as  follows: 

- attach  the  circular  box  to  the  breechring, 

- insert  the  inner  connector  with  the  opening  spring, 

_ wind  (compress)  the  spring  by  turning  the  inner  connector  to 

the  left  until  the  dent  on  the  bottom  side  of  the  inner  connector  reaches 

the  slot  on  the  circular  box, 

- place  the  cover  on  the  box  and  turn  it  with  the  key  until 
the  dent  of  the  arc  projection  of  the  cover  coincides  with  the  recess  on 
the  circular  box  and  then  press  down  the  cover, 

- place  the  closing  spring  on  the  shaft  and  tighten  simultaneously. 

- put  the  bushing  on  and  tighten  the  spring  by  turning  the 

bushing  until  its  dent  connects  with  the  dent  on  the  shaft  o t e opera- 

tings  parts. 

e)  THE  BREECHBLOCK  PARTS  REPAIR  (FIGURES  4-28) 

The  following  defects  may  appear  in  the  breechblock: 

- misfiring, 

- self -firing, 

- re-cocking  impossibility, 

- jamming  of  the  breechblock  body, 

- wear  and  breakage  of  individual  parts. 

Mitfirinj}  - Misfiring  may  be  caused  by: 

- superfluous  grease  or  grease  grit, 

- weakened  striker  spring, 

- defective  firing  pin  point, 

- worn  out  guide. 

- If  supeiflouB  grease  or  grease  grit  Is  present 

seating  It  should  be  removed  with  a piece  of  wood  or,  If  necessary,  by  submerging 
it  into  hot  oil. 
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— If  the  striker  spring  is  shorter  than  74  mm  it  should  be 
replaced  with  a new  one.  If  a spare  spring  is  not  available  a new  one 
should  be  made  according  to  dimensions  in  figure  8.  As  a temporary 

measure  a washer  of  maximum  thickness  3 mm  may  be  Jirr^'erted  in  the 
striker  hollowness  before  the  spring. 

The  standard  strength  of  the  striker  spring  should  be  in  the 
limits  of  SS'l^i.S  by  the  maximum  compression  of  the  spring,  and  at 

inspection  for  repair  must  not  be  less  than  30  kg. 

After  every  replacement  of  the  spring,  firing  and  the  function 

of  the  semi-automatic  mechanism  should  be  checked  by  means  of 

artificial  recoiling  of  the  barrel. 

— If  the  firing  pin  point  is  defective,  due  either  to  wear  or 

breakage,  it  should  be  unscrewed  from  the  striker  and  replaced  with  a 
spare  firing  pin.  If  a spare  firing  pin  is  not  available,  a new  one 
should  be  made  according  to  dimensions  in  figure  9. 

The  surfacial  hardening  of  the  firing  pin  point  should  be  0.5mm 
deep  and  tlie  hardness  at  least  45  He. 

After  adjustment  of  the  firing  pin  the  height  of  the  point 

■Protrusion  from  the  breechblock  should  be  checked  with  a gauge  from 
spare  parts  set.  The  firing  pin  point  should  protrude  at  least  2 mm. 

— If  the  guide  is  too  worn  and  does  not  press  the  breechblock 
body  completely  into  its  seating,  then,  due  to  then  play  in  the 

breechblock,  an  eccentrical  hit  of  the  firing  pin  into  the  primer  may 
occur  and  cause  misfire.  If  the  play  in  the  breechblock  measures  more 

than  0.40  mm,  then  it  will  be  necessary  to  add  a layer  of  material,  by 

welding,  on  the  portion  of  the  guide  which  secures  the  position  of  the 
breechblock  body  when  closed.  Naturally  the  portion  should  be  machined 
according  to  dimensions  in  figure  10  and  the  shapes  checked  with  the 
template  according  to  dimensions  in  figure  11. 

After  repairing  of  the  guide  the  operation  of  the  breechblock 
and  the  functioning  of  semi-automatic  mechanism  should  be  checked. 

Self -firing  - Self  — firing  may  be  caused  by: 

— worn  trigger  dent, 

— too  low  position  of  the  roller  on  the  trigger. 

If  the  trigger  dent  is  worn  out  it  should  be  replaced  by  a new 

one  from  the  spares  and  spares  are  not  available  a new  one  should  be 
made  according  to  dimensions  in  figure  12.  The  wornout  trigger  dent  may 

be  repaired  by  welding  on  a piece  as  showri  in  the  figure.  Prior  to 

machining  the  place  where  the  piece  is  to  be  welded  on,  it  should  be 
annealed  to  make  machining  possible. 

If  the  stop  on  the  trigger  gets  too  worn,  then  the  position  of 

the  trigger  roller  is  lower  and  it  rests  on  the  auxiliary  trigger  lifter. 

In  this  case  when  the  breechblock  is  closed  abtuptly,  the  roller  makes 
the  trigger  jump  and  thereby  causing  self-firing. 

\ To  remedy  the  self-firing  due  to  the  wornout  stop,  the  old  stop 

I should  be  removed  by  boring  it  out  and  a new  one  inserted  according  to 
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dimensions  in  figure  13.  In  case  when  the  trigger  is  wornout  also,  then 
the  trigger  stop  should  be  strengthened  so  that  in  assebled  position  the 
spacing  between  the  roller  and  the  lifter  of  the  auxiliary  trigger  on  the 
cam  is  at  least  3 mm.  In  this  case  pay  special  attention  so  that  trigger 
shaft  does  not  draw  downward  the  trigger  dent;  there  should  be  certain 
play  between  the  trigger  shaft  and  the  trigger  dent. 

Tle-cockiny  impossibility  - It  will  not  be  possible  to  perform 
re-cocking  if  : 

— the  spring  of  the  re-cocking  handle  dent  is  broken, 

— the  re-cocking  handle  dent  is  wornout. 

If  the  spring  is  broken  it  should  be  replaced  with  a new  one 
made  according  to  dimensions  in  figure  14. 

If  the  dent  is  wornout  g new  one  should  be  made  according  to 
dimensions  in  figure  15. 

After  replacennent  of  the  spring  or  making  of  a new  dent, 
functioning  of  the  re-cocking  handle  should  be  checked. 

Ignmihij  of  ’ the  breechblock  body  - Jamming  of  the  breechblock 
body  is  caused  by  : 

— incorrect  assembling  of  the  breechblock  parts, 

— moving  forward  of  the  striker  plate, 

— breakage  of  breechblock  parts. 

Owing  to  incorrect  assembling  of  parts  and  especially  of  the 
sear,  jamming  of  the  breechblock  occurs.  It  is  necessary  to  check 
whether  all  parts  are  correctly  set.  During  freeing  the  breechblock  body 
from  the  breechring,  the  re-cocking  handle  should  be  removed,  as  well 
as  all  other  parts  possible. 

When  jamming,  of  the  breechblock  occurs  it  should  be 
disassembled  and  its  parts  carefully  inspected  for  damages. 

Moving  of  the  striker  plate  to  the  front  occurs , owing  to 
loosening  of  set  screws  holding  the  striker  plate.  If  the  screws  are 
loosened  only  they  should  be  well  tightened  . again  because  otherwise 
they  may  break  and  cause  jamming  of  the  breechblock.  If  the  screws  are 
broken  new  ones  should  be  made  according  to  dimensions  in  figure  16. 

After  new  ones  are  screwed  in  they  should  be  centerpunched  to  secure 
them  against  tlirnlng. 

If  the  plate  starts  moving  forward  while  the  breechblock  is 

closed,  the  plate  should  be  tapped  back  in  Hfst  place  with  a wooden  pole 

through  the  barrel.  Prior  to  performing  this  operation  it  is  recomended  to 

take  out  the  striker  spring  and  the  striker  from  breechblock  body. 

Notice: 

Only  by  weapons  from  early  series  are  there  striker  plates,  now 
these  are  not  being  made  anymore  as  separate  pieces. 

If  jamming  of  the  breechblock  occurs  owing  to  breakage  of  the 
sear,  then  in  first  places  the  striker  spring  and  the  striker  should  be 
taken  out,  and  then  through  their  seating  the  broken  parts  of  the  sear  should  be 
removed. 
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Wear  onJ  breakage  of  parts  - After  longer  use  and  operation  of 
the  breechblock  wearing  out  as  well  as  breaking  of  individual  parts  may 
occur  and  thereby  causing  incorrect  functioning  of  the  breechblock. 

breakage  of  the  guide  roller  - If  the  roller  should  break  a new 

one  ought,  to-  be  m a dp  ..according  to  dimensions  figure  17.  To  remove  the 

broken  guide  roller,  thp  pin  6ii  the  guide  projection  should  be  driven  out 
and  the'  scrpw  holding  the  roller  unscrewed^.  After  setting  .vthie  new  roller., 
the  screw“'VKduld  Be"  s crewed''’ th*  so''*tKdt'Tt'^*m"ay’'*’Be''se’cufed'|^'’"B'y 
Newly,  set  roller  should  revolve  freely,  when  moved  with  a finger. 

Y/ornout  sear  - Wherts,  the  -sear  de^t.  wpdrs  out  it  should  be 

fitstl-y  replaced  with  a spare ; one,  !If  a.  spare  dent -is  pot  available,  a 

new  one  should  be  made  according  to  d.imenelons  in  figure  18,  ond^ii  cxfse  of 
emergency  on  the  wornout  place  a,  layet  of  material  should,  be  welded  on 
with  electr.ode  .i'Haleb  7,n'f  and:  nia,C;hip,pt,d,  according  to  the  pattern,  in 

figure  19.  Prior  to  welding,,  the  place.,  of  w.el;i^,p,g;  sh,Qul(i  be  annealed, 

\£ter  final  finishing  the  dent  should;  be  su^|a,ciajly  har^^^^^  to  the  depth 
of  0,5  mm  and  50  Rc  hardness,  ' ■ . * 

The  charral  braechbloek  hand  - Ry  breechblocks  provided  with 
a striker,  plate  which  is  very  much  charred  should  be  replaced  from  the 

spare  parts  set  and  If  it  is  only  slightly  charred,  so  that  the  firing  pin 
passage  opening  is  still  undamaged,  then  the  plate  should  be  re-ground 
and  prior  to  assembling  on  the  breechblock  a washer  of  adequate 

thickness  placed  so  that  the  surface  of  plate  becomes  flush  with  the 
breechblock  head. 

Sy  brechblocks  not  provided  with  a striker  plate,  and  if  only 

slight  charring  occurred  a layer  of  material  should  be  welded  on,  the 

seating  for  passage  of  the  firing  pin  should  be  made,  with  the  tool 
according  to  dimensions  in.  figure  20,  and  the  front  surface  machined. 

if  charring  greater  than  0,5  mm  gc;^Ofred,  then  a seating  8.5  mm 
deep  and  80  mm  in  diameter,  should  be  made  In  the  breechblock  head 

for  the  striker  plate  which  should:' be  secured  with  screwsaccording  to 
dimensions  in  figure  16',  adhering  to  the  material  prescribed. 

^hen  changing  or  mounting  a new  plate  the  play  between 

breec|iblock^'head  and  the  bushing  should  be  checked  and  It  ought  to  be 
>':^;^.leas.t  ifom  0,1  to  0.3  mm,-  . ' 

'^ernout  striker  - If  the  striker  projection  is  wornout  at  the 
f :oucb|ng  pTace''  wifh  tagger  dent  or  at  the  touching  place ' with  the  Sear, 
a' I'ayier.  of  material  should  be  welded’  on  with  electrode  ,,Galeb  70". 

Prijpr  to'.>;^^  the  spots  on ' which  welding  is  to  be  performed  should 

be  annealed.  After  welding  the  striker  should  be  mabhlned  so  that  the 

vyelded  ^ Jirfac.es  are  within  the  dimensions' In  figure  2’ 1;  After  machining 

the  we Idei^.  projections  should  be  surfaclally  hardened  to  the  depth  Of  ' 

0.5  mm  and  50  Rc  hardness,  

.'^jfoi^eut  extractors  - .By.  extractors  the  wear  may  take  place  on 
t^e  case  ex'fMciing’ ’den'f ’but  the  h'eeT'”of  Vhe'  extractor  drtd  bn  the'  ' 
breecji^iock  retainer  dent.  The  wornout  extractor  dbni  for  (drawing  out  the 
cape  may  be  repaired  by  welding  On  electrode  ,,Galeb  70'*'''  Cnd  m'erbhWdhg 
'occof^ng  to  dimensions  in  fligures  '22  and"  23’.  If  tW  dent  is  badl'i^ ''  ” ' ' 
btojcen,  then  a new  one  Should  be  made  following  the 
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procedure  indicated  in  figures  22  and  23,  depending  whether  the  lower  or 
the  upper  extractor  is  damaged. 

If  the  wear,  i,  e.  the  bruised  material  is  on  heel  of  the  extractor,  the 
wornout  places  on  the  heel  should  be  welded  and  machined  according  to 
dimensions  in  figures  22  and  23.  The  machined  sutfaces  should  be  well 

poliched. 

If  the  extractor  cracks  along  the  length  of  the  opening  for  the 

passqgeofthe  extractor  shaft  bolt,  the  extractor  is  not  being  repaired,  but 
replaced  with  a spare  extractor. 

If  pounding  of  material  occurs  on  the  dent  for  re:|aining  the 
breechblock  to  such  measure  that  retaining  of  the  breechblock  body  is 
not  sure,  then  a layer  of  material  should  be  welded  on  with  the  elec- 
trode ,, Caleb  70"  an  machined  to  dimensions  according  to  figure. 

After  every  repair  of  the  dent  or  the  extractor  heel  it  is  obliga- 
tory to  check  efficiency  of  the  semi-automatic  extracting  of  the  case.  If 

the  extracting  efficiency  is  not  up  to  the  standard,  the  machined  places 

should  be  rechecked  and  if  necessary  make  readjustements  or  repeat  the 

whole  procedure. 

'Vornout  breechblock  handle  dent  - If  the  dent  is  only  slightly 

worn  it  should  be  repaired  by  welding  on  a layer  of  electrode  ,, Caleb  70" 
and  machining  and  if  it  is  seriously  worn  the  dent  should  be  removed,  a 
new  one  made  according  to  figure  24  and  welded  on  the  handle.  4fter 
this  the  dent  should  be  brought  to  dimensions  shown  in  the  figure. 

Worn  recess  on  the  extractor  shaft  and  on  the  extractor  shaft 
lock  - Due  to  mutual  wear  of  these  parts  during  operation  of  semi- 

automatic mechanism,  the  lock  pin  may  fly  out  and  the  extractor  shaft 
jump  out  of  its  seating. 

The  contacting  surfaces  should  be  checked  and  if  necessary  a 

layer  of  electrode  ,, Caleb  70"  welded  on,  followed  by  machining  to 
dimensions  shown  in  figures  25  and  26.  After  machining  check  the 
performed  repairs  by  artificial  recoiling  of  the  barrel. 

Uent  tri^^or  lock  lug  - This  may  occur  due  to  shocks  sustained 
during  transport  or  some  other  similar  case.  To  repair  such  defect  the 
trigger  should  be  removed  and  then  the  lock  disassembled  as  follows  : 

- remove  the  pin 

- take  out  the  lock  lug 

- take  out  the  lock  shaft 

- take  out  the  lock  spring. 

If  the  shaft  is  only  slightly  bent  it  may  be  straightened  by 

using  a wooden  or  aluminium  hammer  without  heating  and  taking  care  not 
to  damage  the  threading. 


If  the  shaft  is  badly  bent,  a new  one  should  be  made  according 
to  the  sample. 
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SroUn  trigger  lock  »prlng  - If  the  spring  is  broken  a new  one 
should  be  made  according  to  dimensions  in  figure  27,  and  after  reassem- 

bling the  working  efficiency  of  the  lock  ought  to  be  checked. 

Assembling  of  the  trigger  lock  is  performed  by  reversing  the 
procedure  ifor  disassembling. 

iirokon  trigger  roller  — If  the  trigger  roller  is  broken  a new  one 
should  be  made  according  to  dimensions  in  figure  28.  After  reassembling 

check  to  see  that  the  spacing  between  the  roller  and  the  auxiliary 

trigger  lifter  is  about  3 mm.  Check  the  correctness  by  firing,  unloaded, 
with  the  auxiliary  trigger. 

f)  REPAIRING  THE  SEMI-AUTOMATIC  MECHANISM  (FIGURES  29  - 35) 

By  the  semi  - automatic  ’ mechanism  the  following  defects  may  occur: 

— broken  or  weakened  opening  or  cilosing  spring, 

— cracks  on  the  connecting  projections  of  the  circular  box  with 
the  guide, 

— pounded  material  on  the  connecting  dent  of  the  circular  box 
and  the  cover, 

■-r  damaged  circular  box  bottom  at  the  recess  for  connection  with 
the  semi-automatic  retainer, 

— damaged  dent  on  the  cover  and  projection  for  connection  with 
the  inner  connector, 

— damaged  projection  for  connection  on  the  inner  connector, 

— broken  shaft  dent  of  the  semi-automatic  mechanism  for 
connection  with  the  semi-automatic  mechanism  case, 

— broken  S:af&tytelen!ientdfth®seTrii— automatic  mechanism  shaft  nut, 

— worn  projection  on  the  semi-automatic  mechanism  shaft, 

— broken  dent  on  the  case  connecting  to  the  shaft, 

— broken  dowel  which  fixes  the  position  of  the  case  in  the 
breechring  seating. 

Broken  or  weakened  opening  spring  — In  both  cases  the  spring 
should  he  replaced  with  a new  one. 

During  adjustment  of  the  spring  take  care  that  there  are  no 
great  plays  on  the  ends.  Should  they  exist,  fill  out  the  space  by 
plaoin^ish^etMg^'Oitidgguofte •stiapes'''t'; . After  replacing  the  spring  the  function  of 
the  semi-automatic  mechanism  should  be  checked  by  artificial  recbiling. 

If  satisfactory  functioning  of  the  semi-automatic  mechanism  is 
not  attafaied  after  replacement  of  the  spring,  then  a number  of  springs  of 
various  strengths  should  be  tried  until  satisfactory  results  are  obtained. 

If  by  changing  only  the  opening  spring  satisfactory  functioning 
is  not  attained,  then  simultaneous  changing  of  the  opening  and  the 
closing  springs  should  be  tried  and  if  necessary  also  the  striker  spring. 

In  order  to  attain  proper  functioning  of  the  semi  — auromatic  mechanism 
adjustments  of  other  parts  are  also  approved, 
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Broken  or  wookonod  closing  spring  - If  the  closing  spring 
weakens  of  breaks  it  should  be  replaceted  with  a spare  or  with  one 
made  according  to  dimensions  in  figure  30. 

After  replacement  the  functioning  of  the  semi-automatic  mechanism 
should  be  checked  by  artificial  recoilingi  and  if  the  results  are  not 
satisfactory  a new  spring  of  more  suitable  strength  should  be  selected 
within  the  tolerance  limits  given  in  the  drawing. 

Cracks  on  tho  connecting  projections  of  the  circular  Pox  with 
the  guide  - Should  a crack  occur  the  box  ought  to  be  replaced  with  a 
new  one.  When  using  a new  box  the  general  functioning  of  the  semi- 
automatic mechanism  parts  should  be  checked  and  if  necessary  adjustments 
of  individual  dents  on  box  parts,  cover  or  inner  connector  ought  to  be 
made  by  filling  or  welding  on. 

Pounded  material  on  the  connecting  dent  of  the  circular  box, 
sever  and  on  tne  bottom  recess  at  the  connection  witn  tne  semi- 
automatic mechonism  retainer  - If  the  material  is  pounded  so  much  as 
to  hinder  proper  extracting,  a layer  of  electrode  ,, Caleb  70"  should  be 
welded  on  this  spot  and  machined.  If  the  pounding  is  slight  and  under 
normal  operation  of  the  semi-automatic,  the  burr  on  the  sides  of  the  dent 
should  be  filled  off,  figures  31  and  32. 


Damaged  dent  on  the  cover  and  on  the  projection  for  connection 

with  inner  connector  - u there  are  cracks  on  the  projection,  then  the 
cover  should  be  replaced  with  a new  one.  During  mounting  of  the  new 

cover,  if  necessary,  adjust  the  dent  goind  under  the  handle  of  the  semi- 
cilcular  box,  either  by  filling  or  welding  on  a layer  of  material  on  the 
dent  in  order  to  assure  timely  opening  of  the  breechblock.  If  the  dent 

is  only  wornout  then  a corresponding  layer  of  material  should  be  welded 
on  the  cover  and  machined  under  an  angle  of  22°.  Following  this  the 
functioning  of  the  semi-automatic  should  be  checked. 

Damaged  connecting  projection  on  the  inner  connector  - If  there 
is  crack  on  the  projection  (or  on  the  bolt  passage  channel)  then  the 

inner  connector  should  be  replaced  with  a new  one. 


Broken  dent  on  the  •emi-outomotie  mechanism  shaft  - If  the 

dent  is  broken,  portion  of  material  should  be  firstly  taken  off  the  projec- 
tion and  then  new  material  added  by  welding  on  electrode  „Galeb  70  . 
After  welding  machine  according  to  dimensions  in  figure  33.  The  outlayed 
method  of  repairing  should  be  considered  as  an  emergency  measure.  Under 
normal  circumstances  the  soltion  is  replacement  of  the  shaft  with  a new 
one.  After  mechanical  machining,  checking  of  assembling  of  the  semi- 
automatic mechanism  should  be  performed.  The  functioning  check  shou 

L- Kw  rrr  + ifinirrl  Tecoillna. 


Broken  safety  element  of 

the  safety  element  breaks  or  gets 
spare  one  or  a new  one  made  ac 


semi-automatic  mechanism  nut  - When 
lost',  it  should  be  replaced  with  a 
cording  to  dimensions  in  figure  34. 


Wornaut  projection  on  the  semi-automatic  mechanism  shaft  leg, 

figure  33  — When  the  projection  wears  out  a layer  of  electrode  ,, .Caleb 
1 70"  should  be  welded  on  the  whole  contacting  surface,  following  by 

4 fine  machining  of  the  projection  because  it  should  be  very  smooth.  After 

I machining  the  welded  place  should  be  sufacially  hardened  and  polished 
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with  a stone.  The  hardness  of  the  projection  should  be  approximately 
50  Rc,  at  the  dept  of  0.5  mm.  Assemble  the  semi-automatic  mechanism 
and  by  withdrawing  only  the  barrel  with  the  breechring  and  by  piishing 
forward  by  hand,  check  whether  all  parts  work  correctly,  and  if  necessary 

adjust  the  projection  again. 

If  the  projection  is  only  slightly  worn  and  on  checking  it  is 
determined  that  it  does  not  effect  the  functioning  of  the  semi-automatic 
mechanism,  then  it  should  he  only  polished  with  the  stone. 

iroken  dent  on  the  cose  connecting  with  the  shaft  - When  the 
dent  on  case  breaks,  a layer  of  electrode  ,,jaleb  70"  should  be  welded 
on.  However  to  avoid  damaging  the  inside  of  the  case  a protecting 
copper  plate  should  be  pressed  against  the  inner  side.  After  welding  the 

dent  should  be  machined  according  to  dimensions  in  figure  35,  following 
by  checking  the  possibility  of  assembling  and  functioning  b'^.  artificial 
recoiling. 

iroken  dowel,  which  fixes  the  position  of  the  cose  in  the 

breechrinj  seatinj  - In  such  case  the  semi-automatic  mechanism  case 

should  be  replaced  with  a new  one.  In  case  the  material  is  only 

■^ilightly  pounded  on  the  sides  of  the  dowel,  welding  on  a electrode 
,,Raleb  70"  is  permitted.  It  should  then  be  machined  so  that  the  spac- 
ing between  the  recess  in  breeching  and  the  dowel  is  from  0.1  to  0.15  m m . 

g)  REPAIRING  THE  OPERATING  CAM  (FIGURES  36-44) 

Ry  cams  the  following  defects  may  occur : 

- bent  or  broken  auxiliary  trigger 

- worn  out  cam 

- jamming  trigger  raiser 

- breaking  of  the  auxiliary  trigger  lever  spring 

- breaking  of  the  cam  recuperator  spring 

- Jamming  of  the  cam  fixing  plug  to  the  cradle 

- damaged  connecting  recess  of  the  square  shaft  handle  for 
firing  by  the  gunner, 

- trigger  raiser  Inoperative 

- breaking  of, the  gunner's  firing  handle 

- wearing  of  the  square  on  the  firing  shaft. 

Jent  or  broken  auxiliary  trigger  - If  the  auxiliary  trigger  is 
bent,  the  safety  set  screw  should  be  unscrewed,  the  trigger  removed 
from  its  shaft  and  straightened  out  without  heating.  If  bending  of  the 
triggering  handle  caused  also  cracking  of  the  welding  or  falling  out  of 
the  handle  from  its  seating,  then  it  should  be  straightened  out  and 
welded,  and  if  the  handle  had  broken  off,  a new  one  should  be  made 
according  to  dimensions  in  figure  38.  After  assebling  the  functioning 
should  be  checked. 

If  the  auxiliary  trigger  is  broken  a new  one  should  be  made, 
figures  39  and  40. 


Indrnout  operating  com  — Owing  to  the  wornout  cam,  the  follo- 
wing improper  functioning  of  the  semi-automatic  mechanism  may  occur; 

insufficient  extraction  of  the  case  or  it  may  occur  that  the  breechblock 
even  closes  but  fails  to  extract  the  case. 

The  wornout  surface  of  the  cam,  over  which  the  projection  of 

the  semi-automatic  mechanism  shaft  rubs,  should  be  heated  and  the  layer 

of  electrode  ,, Caleb  70"  welded  on.  The  welded  surfaces  should  then 

be  machined  according  to  dimensions  in  figure  41.  The  machined  surfaces 
should  be  well  polished  and  the  functioning  of  the  semi-automatic  mec- 
hanism checked  by  performing  tifrtitficial  recoiling  and  if  decessary  make 

re-adjustments.  The  semi-automatic  mechanism  fiincrtioning  check  should  be 
made  by  applying  three  recoiling  speeds  as  follows; 

— with  the  recoiling  speed  regulator  on  ,, Opened"  — ,,0" 

— with  the  recoiling  speed  regulator  on  ,, Normal"  — ,,N" 

— with  the  recoiling  speed  regulator  on  ,, Closed"  — ,,Z'  . 

If  by  recoiling  speed  good  results  are  obtained  in  extracting 
the  cases,  then  the  scratched  surfaces  of  the  operating  cam  should  be 

re-polished  and  surfacially  hardened  to  the  depth  of  0.5  mm.  The  surface 
nardness  should  be  approximately  50  Rc. 

Jamming  of  the  trigger  rolser  - Jamming  of  the  trigger  raiser 
may  occur  owing  to  mechanical  defects  caused  by  corrosion.  In  case  of 

trigger  raiser  jamming,  the  cam  box  should  be  disassembled  as  follows  . 

— remove  the  box  cover  screws, 

— drive  out  the  top  and  bottom  pins  with  a punch  and  remove 

the  trigger  faiser  and  the  spring. 

After  disassembling,  remedy  the  places  or  clean  the  rust  off 

friction  surfaces.  If  necessary  replace  the  trigger  raising  guiding  shaft. 

When  opening  the  box,  check  the  condition  of  other  parts, 
especially  functioning  of  the  raiser  dent  and  its  spring.  If  the  dent 
guiding  shaft  is  wornout,  it  should  be  replaced  with  a new  one.  After 

assembling  check  the  functioning  again. 

Broken  auxiliary  trigger  lever  spring  - Open  the  cam  box  cover 
and  replace  the  spring  with  a new  one  made  according  to  dimensions  in 

figure  42. 

Broken  operating  cam  recuperator  spring  - The  broken  recupera- 
tor spring  should  be  replaced  with  a new  one  made  according  to  dimensions 
in  figure  43. 

The  movable  portion  of  the  cam  should  be  disassembling  as 

follows  : , , u j 

— draw  out  the  lock  pin  frotn  bottom  side  of  the  cam  shatt  and 

remove  the  washer, 

- lift  out  the  body  of  the  movable  portion  of  the  cam  and  from 
the  bottom  side  remove  the.»  spring  fixing  casing. 

After  the  new  spring;  is  placed,  it  should  be  given  a certain 
pre-tension  by  rotating  the  cam  body>  A,fte?  this  has  been  performed,  the 
cam  should  be  forced  into  its  seating,  washer  in  its  place  and 

secured  with  the  cotter  pin. 
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The  functioning  of  the  operating  portion  of  cam  should  be 
'checked  by  moving  it  by  hand.  The  spring  should  return  the  cam  into 
its  normal  initial  position  so  that  the  surface  of  the  operating  portion  of 
the  cam  comes  flush  with  the  surface  of  the  cam  body  over  which  the 

semi-automatic  mechanism  shaft  projection  slides. 

Jamming  of  the  cam  fixing  plug  — If  the  plug  gets  jammed  it 

should  be  disassembled  as  follows  : 

— drive  out  the  pin  from  the  hand-grip  and  the  plug  and  remove 
the  hand-grip, 

— from  the  other  side  pull  out  the  plug  and  the  spring. 

The  damaged  places  should  be  repaired  and  the  corroded  parts 
cleaned.  Grease  lightly  and  re-assemble  the  cam  fixing  plug. 

Damaged  connecting  recess  of  the  square  shaft  handle  for  firing 
by  the  gunner  - The  demage  may  occur  if  the  lifter  dent  stop  screw 
unwinds  and  owing  to  this  the  recess  makes  on  unobstructed  pass'acp  of 
the  square  on  the  shaft  impossible. 

The  damaged  recess  should  be  repaired  by  filing  and  the  screw 
screwed  to  the  necessary  height  so  that  the  recess  on  the  trigger  raiser 

dent  shaft  comes  into  the  horizontal  position?  then  the  screw  should  be 

tightened  with  the  lock-nut  from  the  inside  of  the  cam  box.  When  doing 

this  the  box  cover  should  be  removed. 

Trigger  raiser  inoperative  when  pulling  the  auxiliary  trigger  - 

Open  the  cam  box  and  drive  out  the  broken  pin  on  the  trigger  raiser 
dent  and  replace  it  with  a new  one.  After  re-assembling  check  the 
functioning. 

Gunner's  firing  handle  broken  — Drive  out  the  pin  from  the  shaft 
which  fixes  its  ;piteiUlon  by tthe  left  side  seating  and  pull  the  shaft  out.  On 

the  joint  of  the  shaft  with  the  handle  remove  the  welding  and  drive  out 

the  broken  handle.  According  to  dimensions  in  figure  44,  attach  the 

new  handle  on  the  shaft  and  weld  it  on  with  electrode  ,,Trlglav''. 

It  i^  also  permitted  to  weld  the  broken  handle  with  electrode 
,,Triglav''  when  a new  one  is  not  available.  Naturally  the  welded  place 
should  be  smoothened  with  a file. 

The  angle  of  the  handle  on  the  shaft  in  respect  on  the  shaft 

square  should  be.  22^ 

Wearing  of  the  square  on  the  firing  shaft  - The  worn  square 
on  the  firing  shaft  should  be  repaired  by  welding  on  a layer  of  material 

with  electrode  .^Triglav^'  and  then  machining  it  square  with  a side  of 
12  mm.  If.  in  spite  of  this  there  still  is  a play  in  the  recess  on  the 

carp  box  shaft,  a layer  of  material  should  be  welded  on  in  the  recess 
also  and  machined  to  size  12  mm,  and  the  checked  to  make  sure  the 
recess  coincides  horizontally  with  the  recess  of  the  cam  body. 
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C.  REPAIRING  THE  TRAVERSING  MECHANISM  (figures  45-51) 

a)  DISASSEMBLING  OF  THE  TRAVERSING  MECHANISM 

Disassembling  of  the  traversing  mechanism  is  permitted  only  in 
cases  when  certain  parts  are  damaged  or  broken,  as  well  as  during 

general  cleaning  and  inspection  of  weapons  in  the  workshop. 

Disassembling  of  this  mechanism  may  be  performed  without 
removing  of  the  operating  parts  of  the  weapon.  Parts  attached  to  the  side 
and  to  the  base  of  the  carriage  body  may  be  disassembled  indepedently. 

To  disassemble  the  traversing  mechanism,  (figure  45)  proceed  as 

follows:  u ••  1 

- detach  the  traversing  mechanism  spindle  drive  out  the  '.pirr 

from  the  joint, 

- unscrew  the  nuts  from  guard  bracket  and  drdW  out  the  guard 
brackets  together  with  the  worfn.  case, 

- removed  the  screws  from  case  cover, 

- unscrew  the  lock  from  the  upper  side  of  the.  case  and 

unscrew  the  bushing  which  supports  the  bevel  gear, 

- unscrew  the  fixing  screw  of  the  bevel  gear  to  the  worm 

shaft  and  remove  the  bevel  gear  from  the  shaft, 

- unscrew  the  lock  screw  of  the  bearing  support, 

- unscrew  the  ball  bearing  suppott  from  the  casing, 

- take  out  the  shaft  with  the  worm  from  the  casing, 

- to  disassemble  the  bushing  drive  out  the  pin,  unscrew  the 
joint  and  then  from  the  opposite  side  take  out  the  bevel  gear  with  the 

_ drive  out  the  bronze  bearings  from  both  sides  of  the  bushing, 

- drive  out  the  ball  bearing  from  the  bearings  support, 

- unscrew  the  safety  screw  from  nut  firom  the  inneir  side  of  the  c rri 

carriage  body, 

- unscrew  the  nut  from  the  inner  side  of  the  carriage  body  and 

remove  the  mechanism  support  with  the  joint,  spindle  and  handle, 

- drive  out  the  pin  from  the  joint  and  from  the  handle, 

- unscrew  the  joint  and  then  the  spindle  with  the  handle  and 

drive  out  the  pin  from  the  mechanism  wheel, 

- drive  out  the  bronze  bearings  from  the  bushing, 

- from  the  traversing  mechanism  wheel  unscrew  the  handle 
fixing  screw  and  remove  the  handle, 

- unscrew  two  screws  from  the  side  of  the  toothed  sector  of 
the  traversing  mechanism  and  then  drive  out  three  pins  from  the  upper  side 
of  the  mechanism  sector  support  and  r'enj^vf  t^eyfefbnde  too^ 


b)  REPAIRS  OF  THE  TRAVERSING  MECHANISM 

3y  the  traversing  mechanism  the  following  defects  may  occur: 

— great  play  betv/een  the  worm  and  toothed  sector, 

— great  play  between  the  bevel  gears, 

— ’vorn  bronze  bearings, 

— loosened  joints, 

— bent  spindle, 

— bent  wheel  handle. 

Great  play  between  the  worn  and  toothed  sector  - To  eliminate 

the  great  play  in  attempt  should  be  made  to  bring  the  shaft  in  the 

assembly  with  the  box  nearer  to  the  toothed  sector  by  changing,  filing 

the  spacing  washersbetween  box  and  the  top  carriage  and  if  the  play  is 

greater,  then  the  sector  should  be  replaced  with  a new  one  ;according  to 
limensions  in  figure  do. 

Great  piny  between  the  bevel  gears  - The  great  play  between 

the  bevel  gears  may  be  caused  by  wearing  of  the  head  suface  of  the 
bronze  bearing.  The  play  is  being  eiiminited  by  lacing  of  the  bronze 

bearing  in  the  bushing.  After  inserting  of  the  new  bronze  bearing  made 

according  to  figure  47,  the  engagement  of  gears  should  be  checked  and 
if  necessary  the  bearing  surface  should  be  adjusted. 

^orn  bronze  bearinj  - If  the  bronze  bearings  are  so  much  worn 
that  the  traversing  mechanism  labours  and  the  spindle  shakes,  the  bronze 
bearings  should  be  driven  out  and  replaced  with  new  ones  made  according 
to  dimension:-  in  figure  43.  After  inserting  the  new  bearings,  check  the 
functioning  of  the  mechanism  and  by  measuring  the  force  required  to  turn 

the  handle  check  whether  the  bushings  are  properly  set  and  if  necessary 
adjust  them  with  the  scraper. 

Loosened  joints  - If  the  joints  wear  loose,  replace  them  with 
lew  ones  according  to  figure  40.  If  the  joint  is  only  slightly  w’orn  loose, 
Ts  an  emergency  measure  it  may  be  tightened  by  tapping  with  a copper 


3ent  spindle  of  the  mechanism  - If  the  spindle  is  only  slightly 

lient  it  may  be  straightened  without  heating  and  if  it  is  seriously  bent 
it  should  be  replaced  with  a new  one  according  to  dimensions  in  figure 
bO.  After  reparfing  check  the  functioning  of  the  mechanism.  The  turning 
should  be  easy,  smooth  and  without  interruptions. 

3ent  honiNe  oh  the  wheel  - Try  to  straighten  the  handle  screw 

without  heating  and  if  it  does  not  straighten  out  completely  so  that  it 
easily  turns,  then  a new  one  should  be  made  according  to  dimensions  in 
figure  51. 

Note  : The  permitted  play  by  good  functioning  traversing 

mechanisms  is  a quarter  turn  of  the  wheel.  Should  the  play  be  greater  it 

is  necessary  to  find  the  cause  and  then  to  proceed  as  outlayed  above. 


the 
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D.  REPAIRING  THE  BARREL  ELEVATING  MECHANISM  (lj»«res  52  and  53) 

DISASSEMBLING  THE  BARREL  ELEVATING  MECHANISM 

Disassembling  of  the  barrel  elevatkig  mechanism  is  permited  only 
in  workshops  when  general  cleanings  and  inspections  of  the  weapons  are 
performed  and  in  cases  of  broken  parts. 

Disassembling  of  mechauism  parts  which  are  fixed  on  the  lefthand 
side  of  the  carriage  may  be  performed  without  disassembling  the  weapon 
and  the  parts  on  the  cradle  may  be  disassembled  only  when  the  cradle 
is  removed,  figure  53. 

The  elevating  mechanism  spindle  during  disassembling  is  being 
taken  apart  in  two  parts  of  which  one  part  remains  on  the  worm  casing 
and  it  is  being  fastened  with  a spring,  and  the  other  remains 

left  side  of  the  carriage  and  with  its  welded  on  plug  is  fixed 

top  carriage. 

In  order  to  disassemble  the  elevation  mechanism  parts  located  or 
the  carriage  body,  proceed  as  follows: 

- tilt  the  cradle  so  that  it  may  be  removed  from  the  carriage 

body, 

- disconnect  the  elevation  mechanism  spindle, 

- remove  the  bronze  nut  located  on  the  part  of  the  spindle  with 
the  brass  handle, 

- remove  the  part  of  the  spindle  with  the  handle, 

- remove  the  spindle  spring, 

- remove  the  handle  wheel  fixing  pin, 

- unscrew  the  hand  wheel  to  the  left, 

- remove  the  hand  wheel, 

- unscrew  the  set  screw  on  the  treaded  bushing, 

- remove  the  bevel  gear, 

- unscrew  the  bevel  transmission  casing  cover, 

- unscrew  the  screw  on  the  inside  of  carriage  body  balding  tte 

screw  which  has  a hole  on  the  top  to  receive  the  other  end  of  the  bevel 

- remove  the  bevel  transmission  casing  and  from  the  casing, 

- remove  the  part  of  the  spindle  having  the  bevel  gear. 

In  order  to  disassemble  the  elevation  mechanism  parts  located  on 
the  cradle,  proceed  as  follows  : 

- remove  the  cradle  from  the  carriage, 

_ remove  the  pin  by  the  spindle  joint, 

- remove  the  worm  screv  casing  cover. 


— unscrew  the  regulating  nut  safety  screw, 

— unscrew  the  worm  regulating  screw, 

— remove  the  shaft  fastening  nut  on  the  small  casing  located 


on  the  right  side  of  the  cradle, 

- unscrew  five  screws  and  separate  the  gear  case  from  the 

cradle, 

- remove  the  shaft  with  pinion  and  worm  gear  and 

- remove  the  worm  screw,  (unscrew  six  screws). 

b)  REPAIRING  OF  THE  ELEVATION  MECHANISM 

The  following  defects  may  occur  in  the  elevation  mechanism  ; 

- great  play  between  the  gears  and  the  gear  sector  of  the 

elevation  mech'dnism , j i ■, 

- play  between  the  worm  and  worm  wheel, 

- play  in  the  bevel  gears, 

- bent  elevation  mechanism  spindle, 

- damaged  gear  dents, 

- cracks  in  the  cast  . casings, 

- loose  joints. 

Great  play  between  the  jeers  end  the  gear  sector  - The  play 
at  this  place  is  generally  the  result  of  worn  bronze  bushings  of  the 

elevation  mechanism.  The  worn  bronze  bushings  should  be  driven  out 

from  the  casings  and  replaced  with  new  one' made, accordiing  to  dimensions  in 
figure  54.  After  inserting  of  the  new  bronze  bushings,  the  elevation 
jiTechanisra  should  be  assembled,  its  functioning  checked,  and  if  necessary 
Ihe  bushings  should  be  re-adjusted.  The  force  necessary  for  moving  of 
the  handle  should  not  be  greater  than  3.5  kgr. 

The  play  berween  the  worm  and  the  worm  wheel  - The  play 
between  the  worm  and  the  worm  wheel  results  from  w.ornout  worm  wheel. 

If  the  worm  wheel  is  too  worn  it  should  be  replaced  with  a 
new  one.  After  replacing,  the  worm  wheel  should  be  revolved  several 
timens  by  means  of  the  worm  and  if  necessary  some  places  should  be 
polished  if  tightness  exists. 

The  play  in  the  bevel  gears  - The  play  in  these  parts  results. 
!-rom  over  wear  of  the  carrying  surfaces  of  the  bronze  bushings.  To  elimi- 


nate the  play,  the  bronze  bushings  should  be  replaced  with  nev/  ones 
made  according  to  dimensions  in  figure  55.  After  the  new  bushings  are 
.-.nserted  the  bevel  gears  should  be  assembled.  The  small  bevel  gear 
with  its  shaft  should  easily  fit  in  its  seat  in  the  screw  head,  otherwise 
the  carrying  surface  of  the  bronze  seating  of  the  big  ^ gear  should  be 
:nachined  to  fit.  After  assembling  of  the  mechanism  the  functioning  should 
be  checked  with  the  gun  assembled. 

The  bent  elevation  mechanism  spindle  (figure  56)  — If  the 

S spindle  bends  it  should  be  straightened  without  heating.  If  the  elevating 
crank,  which  is  soldered  on,  falls  off,  the  old  solder  should  be  well 
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cleaned  and  the  crank  re-so’dered  us:ng  a b'cger  layer  of  snide  . After 
soldering  the  rough  surfaces  should  be  smoothened,  figure  57, 

The  damaged  gear  dents  - The  damaged  dents  in  the  gears 
should  be  filed  clean.  If  any  dent  is  damaged  so  that  it  cannot  be 
remedied  by  filing,  welding  on  of  a layer  of  material  with  electrode 
,, Caleb  70"  is  permitted.  After  welding  the  dent  should  be  shaped. 

The  cracks  in  the  cast  casings  of  the  elevating  mechanism  - 

If  the  crack  is  small  it  should  be  broadened  with  a cold  chisel  and 

then  welded.  In  order  lo  eliminate  the  tension  the  repaired  casing 
should  be  annealed.  If  the  space  permits  a rib  may  be  welded  on  from 

the  outside  over  the  crack.  After  welding  and  annealing,  the  mechanism 
should  be  assembled  to  make  sure  that  the  casing  is  not  deformed. 

Deformation  of  the  casing  would  r'ause  difficulties  in  functioning  of  the 
mechanism.  Prior  to  welding  the  casing  should  be  removed  from  the 

cradle.  In  case  of  deformation  only  slight  adjustments  of  the  bronze 

bushings,  shafts,  are  allowed,  otherwise  the  casing  should  be  replaced 
with  a new  one. 

The  loose  joints  - When  the  joints  get  loose  the  remedy  by 

means  of  cold  hammering  with  a copper  hammer  should  , be  liied,  and  if 
this  does  not  help  then  new  ones  should  be  made  according  to  dimensi- 

ons in  figure  58. 

Notice;  The  allowed  play  by  elevation  mechanism  is  1/4  turn 
of  the  elevating  wheel.  If  the  play  should  be  greater,  the  cause  must 
be  found  and  remedied  as  outlayed  above. 


E.  RHPMRING  O''  '^YnR^'JUC  RECOIL  \Nn  TJi?:  R«CUPHR\TOR 

GErJERAL  RULES 

a)  Disassembling,  repairing  and  assembling  of  the  hydraulic 

recoil  brake  and  the  recuperator  may  be  performed  only  in  specially 
equipped  workshops  for  doing  repairs.  The  hydraulic  system  possesses  very 
precisely  machined  internal  surfaces,  which  may  be  damaged  due  to  mec- 
hanical impurities  on  corrosion.  Cwingt  to  this  the  premises  in  which  the 

lisassemkling  and  assembling  is  performed  must  be  very  clean  and  have 
1 uniformed  temperature.  Because  of  the  sensibility  of  the  surfaces  in 

the  hydraulic  recoil  brake  and  in  the  recuperator  disassembling  and 

issembling  may  be  performed  by  well  trained  personnel  only,  who  are 
'uily  familiar  with  this  weapon  and  with  the  accessories.  Cwing  to  the 
recuperator  it  is  .strictly  forbidden  and  very  dangerous  to  allow  inexpert 
personnel  to  disassemble. 

b)  Changing  of  the  fluid  ,,Steol  MM"  in  the  hydraulic  recoil 

brake  and  in  the  recuperator  with  fresh  fluid  should  be  done  at  least 
every  five  years  for  the  purpose  of  preventive  maintenance  of  these 
'Weapons.  Complete  changing  of  the  fluid  should  also  be  done  in  cases 
when  during  checking  it  is  discovered  that  the  fluid  is  sour.  Prior  to 
changing  of  the  fluid  all  internal  surfaces  of  the  hydraulic  recoil  brake 
end  recuperator. must  be  properly  cleaned.  Only  combined  whit  detailed 
cleaning  the  changing  of  the  fluid  will  be  advantageous  for  protection  of 
I'arts  from  the  unfavourable  effects  of  the  old  fluid  which  may  be  the 
cause  for  corrosion. 

.Aside  from  the  regular  five  year  changing  of  the  fluid  ,,Steor,MM"', 

in  all  weapons  now  filled  with  ,,Steol  MJ"  the  fluid  must  be  replaced 
v/ith  ,,Steol  MM"  and  the  existing  leather  jointings  must  be  replaced  with 
ru bber  j ointdii^j-^/.'. 

Regardless  of  whether  the  regular  five  year  changing  or  changing 
:or  the  purpose  of  switching  from  ,,Steol  MJ"  to  ,,Steol.  MM"  as  well  as 
replacement  of  leather  with  rubber  jointings,  in  all  the  prescribed  procedu- 
res should  be  followed.  During  disassembling  of  the  hydraulic  recoil  brake 
and  the  recuperator  all  parts,  and  especially  those  which  have  been  in 
any  way  in  contact  with  the  fluid,  must  be  well  dried  directly  after 
disassembling.  Nowhere  should  any  spots  from  old  tallow  renfain  uncleanei 

because  they  may  contain  acids  or  salts. 

c)  Prior  to  filling  the  hydraulic  recoil  brake  with  ,,Steol  MM" 

the  fluid  must  be  tested  to  make  sure  that  it  complies  to  the  requirements. 
If  the  fluid  is  not  being  tested  just  before  filling,  then  it  must  be 
accompanied  with  the  certificate  of  the  responsible  organisation  - laborator  y , 
stating  that  the  fluid  conforms  to  the  specification.  Without  such  document 


i)  The  quality  of  the  rubber  jointings  must  be  in  comformance 
with  the  specification  for  perbunan  rubber,  an.l  besides  they  must  be 
properly  stored.  Prior  to  changing  of  rubber  jointinjs  they  must  be 
checked,  by  bending,  to  may  sure  that  they  lid  not  get  brittle.  Improper 

storing  of  rubber  jointings  makes  them  get  stale  quickly  and  tliey  become 

l-rittle  an  1 therefore  must  not  he  used  in  the  -weapon. 

e)  l^eatlier  jointinjs  must  not  be  inserted  into  the  l;y  dro-elastic 

system  except  under  special  circumstances.  In  such  cases  the  leather 

jointing,  that  is,  the  leather  of  which  it  is  made  must  be  acid  free. 

f)  The  tallowy  wick  for  jointing  must  not  be  prepared  in  salty 

tallo-/.  The  tallo-.v  which  is  being  used  for  saturating  the  wick,  leather 
or  for  the  purpose  of  greasing  threadings  must  be  absolutely  pure  and 
witJiout  salts.  A dry  wick,  prior  to  inserting  into  the  weapon,  m^oy  be 

saturated  in  a "fixture  of  'paraffin  and  tallow  or  stearine  (ratio  j0:50)in 

vhich  approxi-natoly  10":  of  fine  graphite  is  mixe  1. 

g)  Filling  of  the  recuperator  should  be  lone  only  witli  azote. 

In  weapons  which  are  filled  with  compressed  air,  the  change  to  azote 
should  !,e  -mde  as  soon  ns  possilde.  In  order  to  ma^e  the  clnnge 
effici^-nt  also  inspection  and  cleaning  shouM  be  performei  at  the  same 

time.  Switching  from  air  to  azote  without  first  eliminating  the  signs  of 

corrosion  in  the  recuperator  parts  wouM  be  to  no  avail. 

CLSAIIEIG  OF  THF  HYDRAULIC  HRAKF  AIID  THF  RFCUFSR^TOR 

Mways  after  disassembling  of  the  hydraulic  recoil  brake  and  the 
recuperator  in  any  scope  the  parts  should  be  carefully  from  dirt,  and 

especially  from  signs  of  corrosion,  if  any  residue  of  tallow  and  tallowy 
wick.  Special  attention  should  be  given  to  cleaning  of  the  parts  during 

changing  of  the  fluid  in  the  hydraulic  recoil  brake. 

The  disassembled  parts  should  be  washed  and  brushed  until  the 

dirtiness  is  removed.  The  washing  of  the  parts  should  be  done  first  in 

hot  solution  of  water  and  washing  soda  or  soap.  The  solution  for  washing 
should  be  made  in  following  proportion:  in  5 litres  of  hot  water  200 
grams  of  washing  soda  powder  or  150'  grams  of  soap  powder  should  be 

aided.  'Vith  this  solution  parts  from  4-5  weapons  may  be  cleaned 

provided  that  they  are  not  too  dirty. 

After  washing  in  the  solution,  the  parts  should  be  rinsed  in 

clean  hot  water,  dried  with  rags  and  inspected  for  the  purpose  of 

ietermining  the  degree  and  the  damaged  place  on  the  corroded  parts. 

Slightly  corroded  places  in  the  recuperator  cylinder.,  which  may 

be  expected  in  the  zone  of  the  jointing,  should  be  polished  off  with  a 
crocus,  rag.  In  case  the  corrosion  has  already  damaged  the  surface,  the 

cleaning  should  be  made  with  the  tools  for  cylider  cleaning  as  explained 
under  the  headings  ,, Repairing  of  the  hydraulic  brake  or  the  Recuperator". 

After  cleaning  of  all  parts  of  the  hydraulic  recoil  brake  and  the 

recunerator  and  if  not  being  assembled  immediotely,  they  should  be 
slighty  greased.  Handling  the  clean  surfaces  wifh  bare  hands  should  be 

avoided.  For  this  purpose  linen  gloves  or  rags  should  be  used. 
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a)  DISASSEMBLING  OF  THE  HYDRAULIC  RECOIL  BRAKE  (figure  59) 

Disassembling  of  the  hydraulic  recoil  brake  and  the  recuperator 
-is  performed  at  the  time  of  changing  the  fluid  in  the  workshop'  and 
when  it  is  necessary  to  replace  defective  parts. 

To  1 is  assemble  the  hydraulic  recoil  brake: 

- remove  the  barrel  with  the  breechring  and  the  mantle, 

- remove  the  protecting  box  from  the  cradle, 

- unscrew  with  a wrench  the  two  lock  nuts  from  the  counter 

piston  rod, 

- remove  the  ring  with  the  arc-shaped  rack  from  the  counter 
piston  rod; 

- take  a clean  container  and  put  it  under  the  front  end  of  tlie 

cradle, 

- remove  the  bronze  washer, 

- unscrew  with  a socket  wrench  the  stuffing  box  from  the 

counter  piston  rod  and  slightly  pull  out  the  counter  piston  rod, 

- lower  tlie  barrel  in  order  to  get  depression  and  thus  allow 

the  fluid  to  get  out, 

- unscrew  witli  a socket  wrench  the  two  nuts  from  the  piston 

rod  extension  at  the  rearend  of  the  cradle, 

- remove  the  piston  rod  connector, 

- unscrew  with  a socket  wrench  the  stuffing  box  from  the  right 

cylinder,  figure  51; 

- pull  out  backwards  the  piston  rod  together  with  the  counter 

piston  rod. 

To  take  out  the  counter  piston  rod  it  is 
necessary: 

- to  unscrew  the  three  screws  fixing  the  piston, 

- to  unscrew  the  piston,  retaining  the  piston  rod  extension  by 

means  of  the  connector, 

- to  pull  the  counter  piston  rod  out  of  the  piston  rod. 

In  order  to  remove  the  counter-recoil 
shock-absorber: 

- unscrew  the  shock-absorber  retainer, 

- unscrew  the  shock-absorber, 

- remove  the  valve  with  the  spring. 


To  remove  the  piston  with  the  counter 
piston  rod: 

— unscrew  the  piston  rod  to  the  left. 
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To  remove  the  stuffing  box  from  the 
piston  rod: 

— unsolder  and  remove  the  solder, 

— knock  out  the  pin  in  front  of  the  ring  on  the  rear  part  of 
the  piston  rod, 

— unscrew  the  piston  rod  extension  to  the  left, 

— remove  the  stuffing  box  from  the  piston  rod. 

For  disassembling  the  stuffing  box  the 
counter  piston  rod: 

— unscrew  with  a socket  wrench  tlie  tallowed  wick  tightening 
nut  from  the  rear  side, 

— remove  the  tallowed  wick, 

unscrew  with  a socket  wrench  the  nut  tightening  tlie  rubber 

ring  from  the  rear  and  the  front  side  of  the  box, 

— remove  the  rubber  ring. 

The  disassembling  of  the  recoil  brake  stuffing  box  is  done  in 
the  same  way  as  disassembling  of  the  counter  piston  rod  stuffing  box, 
as  laid  out  above. 

b)  DISASSFV3LIMG  OF  THF  COl/FEMS  \ TO^  (figure  '52) 

In  order  to  disassemble  the  compensator: 

— unscrew  with  a hexagonal  socket  wrench  the  stuffing  box  from 

the  front  part  of  the  middle  cylinder, 

— remove,  with  pliers,  the  compensator  piston, 

— pull  out  the  compensator  spring. 

To  disassemble  the  compensator  piston  it 
is  necessary  to: 

— unscrew  the  rubber  ring  tightening  nut, 

— remove  the  rubber  ring, 

— remove  the  steel  ring, 

— unscrew  the  compensator  shaft. 

To  disassemble  the  ,,T"  marked  valve 
(figure  j3)  it  i s n e c e s s a r y to: 

— unscrew  the  bolt  marked  ,,T"  and  take  out  the  rubber 

jointing, 

— unscrew  the  stop  s.crew, 

— unscrew  the  spring,  the  ball  pusher  and  the  ball, 

— unscrew  the  safety  screw, 

— unscrew  the  valve  body, 

--  remove  the  copper  jointing. 


Notice:  If  the  hydraulic  brake  is  being  completely  disassembled 
for  the  purpose  of  repairing  it,  the  azote  should  be  released  before 

starting  the  repairs. 

c)  DIS-\SS"- V3LING  OF  THF  PNEUfv'ATIC  RECUPERATOR  (figure  50) 

It  is  not  allowed  to  disassemble  the  recuperator  for  training 
purposes.  Only  skilled  personnel-artillery  mechanics  are  allowed  to 
perform  this  operation.  .In  order  to  disassemble  the 
pneumatic  recuperator: 

- remove  the  barrel  with  the  breech-ring  and  the  mantle, 

- remove  the  azote  filler  valve  case  cover, 

- imscrev/  the  plug  from  the  seat  of  the  three-way  tube, 

- loosen  the  valve  for  one  turn  to  the  left. 

- let  all  the  azote  escape  from  the  recuperator, 

- unscrew  the  two  screws  fixing  the  counter-recoil  speed 

regulator  index  from  the  rear  part  of  the  middle  cylinder, 

- take  a clean  container  and  place  it  under  the  raidle  cylinder.. 

- unscrew,  with  a socket  wrench,  the  stuffing  box  with  the 

counter-recoil  speed  regulator  and  remove  them  from  the 
cylinder, 

- elevate  the  barrel  in  order  to  let  out  the  whole  quantity  of 

fluid, 

- pull  back  the  piston  rod, 

- unscrew  the  stuffing  box  with  the  socket  wrench. 

- pull  the  piston  rod  and  the  stuffing  box  and  remove  it. 

together  with  the  piston  and  piston  rod, 

- drive  out  the  pin  from  the  piston  rod  extension, 

- unscrew  the  piston  rod  extension  to  the  left, 

- remove  the  stuffing  box  from  the  piston  rod, 

- unscrew  the  dover  of  the  left  cylinder  on  the  front  portion 

of  the  cradle, 

- take  a wrench  for  removing  the  floating  piston  and  .push  the 

floating  piston  forward  in  order  to  seat  the  spring  pusher 
onto  the  square  boss  on  the  rear  part  of  the  bulk-head, 

- give  4-5  turns  to  the  wrench  for  removing  the  floating 
piston  in  order  to  loosen  the  Belleville  springs  and  at  the 
same  time  the  rubber  ring  on  the  piston, 

- remove  the  floating  piston. 

In  order  to  disassemble  the  floating  pisto 
:igure  54  : 

_ remove  the  floating  piston  from  the  wrench  by  means  of  wich  it  has 
been  taken  out  of  the  cylinder, 

thp  ^.elleville  spring  pusher. 


- remove  the  Belleville  springs  rtni  the  v/asher  from  the  case, 

- remove  the  rubber  sealing  ring, 

- remove  the  bronze  nut  'vitli  the  scissors  wrench, 

- remove  one  rubber  ring, 

- from  the  rear  side  of  the  piston  unscrew  with  the  scissors 
wrench  the  rubber  ring  tightening  nut, 

- remove  the  second  rubber  ring, 

- remove  the  steel  ring. 

Tn  order  to  disassemble  the  recuperator 
fluid  r e f i 1 1 e r valve,  figure  05  : 

- unscrew  the  set  screw  from  the  shaft, 

- remove  the  screw  with  the  rubber  jointing, 

_ unscrevy  the  fluid  tefiller  valve  holy  and  remove  the 
jointing, 

- remove  the  valvepiston, 

- remove  the  small  valve  spring. 

The  large  valve  spring,  located  on  the  shaft  in  the  box  is 
removed  when  disassembling  the  box. 


In  0 r 1 e r to  .1  1 s n s s a ni  b 1 e t I.  a s t u f t 1 n .j  box, 

- contolnin.3  the  n.it  fios  the  front  port  of  the  piston  rod, 

- remove  the  ^jaiil^feosspring, 

- remove  the  counter  recoil  control  valve, 

_ unscrew  the  front  ring  on  the  stuffing  box  to  the  left, 

- remove  the  rubber  jointing, 

- unscrew  the  stop  screw  securln,  the  volve  rejuktor,  to  the 
shaft, 

- unscrew  the  regulator  head  to  the  left, 

- unscrew  the  rubber  ring  tightening  nut, 

- pull  out  the  shaft  from  the  cose  body  forwcrd  together  with 

the  spring,  . 

_ unscrew  withe  sochet  wrench,  the  front  rubber  ring  lightening 
nut  from  the  side  of  the  stuffing  box, 

- remove  the  rubber  ring, 

- remove  the  steel  ring  from  the  reel  side  end  the  rubber 
jointing. 

In  order  to  remove  the  rubber  buffer, 

^"*1  unscrew  the  four  screws  ettechlng  the  buffer, 

_ remove  the  buffer. 


In  order  to  disassemble  the  recuperator 
1 f f i n g box,  figure  oo  : 

- with  a scissors  wrench  unscrew  the  front  rubber  ring  tighte- 
ning nut, 

- remove  the  rubber  ring, 

- unscrew,  with  a scissors  wrench,  the  rear  rubber  ring 
tinghtening  nut, 

- remove  the  rubber  ring, 

- remove  the  steel  ring. 

In  order  to  disassemble  the  recuperator 
s t o n,  figure  57  : 

- remove  the  cotter  pins  from  the  front  and  rear  side  of  the 

piston, 

- unscrew  the  nut  from  the  front  part  of  the  piston, 

- rem. ove  the  washer, 

- remove  the  piston  bronze  head, 

- remove  the  front  rubber  ring, 

- unscrew  the  rubber  ring  tightening  nut  and  slide  it  down 
albng  the  piston  rod, 

_ remove  the  rubber  ring  and  the  steel  ring  sliding  them  down 

along  the  piston  rod. 

In  offer  to  disassemble  the  recuperator 
ir  filler  valve  case,  figure  58: 

- unscrew  the  cover  fixing  screw, 

- remove  the  valve  cover, 

_ unscrew,  with  a wrench,  the  plug  of  the  three-way  tube 
seating, 

- unscrew,  with  a screw  driver,  the  valve  nut  locking  screw, 

- unscrew  the  valve  nut, 

- remove  the  volve  with  the  rubber  jointing. 

To  r e n.  o V e the  recuperator  working  c y 1 1 n d 
gure  59 : 

- remove  the  valve  case,  « 

un«:,ew,vith  a wrench,  the  nut  from  the  ten,  part  of  the  left 
cylinder, 

_ screw  on  the  left  cylinder  cover, 

•tv,  n vurpnch  the  working  cylinder  to  the  left, 

_ unscrew,  with  a wrencn,  me 


d)  ASSEMBLING  CF  THE  HYDRAULIC  RECCIL  BRAKE,  THE  PNEUMATIC 
RECUPERATCR  AND  THE  RECOIL-LENGTH  REGULATOR 

The  assembling  of  the  recoil  brake  and  the  recuperator  is  per- 
formed by  reversing  the  procedure  for  disassembling. 

In  doing  it,  it  is  necessary  to  give  special  attention  to  the 
following: 

a — In  assembliny  the  hydraulic  recoil  broke 

— Take  care  to  install  correctly  the  buffer  with  the 

counter-recoil  shock  absorber  valve,  or  else  malfunction 
of  the  recoil  brake  would  result, 

- take  care  to  place  correctly  the  tallowed  wick  packing, 

- when  assembling  the  compensator,  compress  the  spring 

through  the  opening  of  the  lower  side  of  the  cradle  to 

enable  screwing  in  the  stuffing  box, 

- prior  to  placing  the  stuffing  box  it  is  necessary  to 

remove  all  of  the  copper  rings  from  the  cylinder,  to 

heat  them  red-hot  and  merge  them  ihto  clean  water, 

- when  placing  the  parts  of  the  recoil  length  regulator 

onto  the  counter  piston  rod,  take  care  to  coincide  the 
marks  on  the  counter  piston  rod  with  the  marks  on  the 

ring  and  to  coincide  with  each  other  the,  marks  on  the 
arc-shaped  racks, 

- prior  to  screwing  in  the  stuffing  box  it  is  necessary  to 

grease  its  threads  with  tallow  mixed  with  graphite 
powder. 


b - 
1 - 


In  assemblinj  the  recuperotor 

V/hen  assembling  the  floating  piston,  care  should  betaken: 

- to  place  correctly  the  Belleville  springs, 

_ to  connect  all  of  the  parts  only  loosely,  because  if 

tightened,  the  rubber  ring  would  expand  and  the  floating 
piston  could  not  be  installed  in  the  cylinder, 

_ when  inserting  the  floating  piston  into  the  cylinder  it  is 
toU.sliin  it^aipo|ri^mthe'::^tfaar!e>dsoss,.  oh.  ^theimiflille 
cylinder  bulk-head  by  means  of  the  Belleville  spring 
pusher, 

- the  floating  oiston  must  be  tightened  to  a point  that 

one  man  can  move  it  with  a pgiTler  wrench  along  the 

cylinder,  i,e.  with  power  of  25  kg, 

_ after  the  floating  piston  has  been  tightened  it  must  be 
F^lfed  to  250  mm  distance  from  the  rear  end  of  the 
cradle,  as  marked  on  the  puller  wrench. 

(Special  care  should  be  given  to  it). 


Prior  to  installing  the  stuffing  box  all  the  copper  rings 
should  be  taken  out  of  the  cylinder,  heated  to  red-hot  and 
merged  into  clean  water. 


— The  recuperator  is  first  filled  with  fluid  and  then  with 
azote. 

— Prior  to  screwing  in  the  stuffing  box,  it  is  necessary  to 
grease  the  threads  with  tallow. 

— Prior  to  installing  the  inner  recuperator  cylinder  it  should 
be  coated  with  vaseline,  and  the  same  should  be  done 
with  the  inner  part  of  the  outer  cylinder. 

— When  installing  the  stuffing  box  with  the  counter  recoil 
speed  regulator,  the  box  should  be  so  screwed  that  the 
opening  of  the  box  be  turned  facing  the  opening  between 
the  left  and  the  middle  cylinders.  In  order  to  achieve  thi 
it  is  necessary  to  coincide  the  marks  on  the  stuffing  box 
and  on  the  cradle. 

— Assembling  the  recoil  length  regulator 

Special  attention  to  be  given  to  the  following  whenassem,) 

— bring  the  barrel  in  horizontal  position,  and  check  it  by 
_ means  of  the  gunner's  quadrant, 

— aline  the  counter  piston  rod  in  the  right  cylinder  so 
that  the  mark  (cut  den)  on  the  counter  piston  rod 
matches  the  mark  on  the  recoil  brake  cylinder, 

— -the  arc-shaped  racks  should  be  installed  so  that  the 
corresponding  marks  coincide, 

— the  length  of  the  rod  should  be  adjusted  so  that  the 
mark  for  elevation  ,,C"  (zero)  faces  the  mark  on  the 
bracket, 

— when  tightening  the  nut  on  the  counter  piston  rod,  car 
should  be  taken  that  inside  nut  does  not  tighten  the 
gear  segments  so  as  to  prevent  proper  function  of  the 
whole  regulator. 

e)  REPAIRING  CF  THE  HYDRAULIC  RECCIL  BRAKE 

The  following  defects  may  occur  in  the  hydraulic  recoil  brake 

— insecure  connection  of  the  barrel  with  the  hydraulic  recoil 
brake  and  the  recuperator, 

— excessive,  recoil  length, 

— short  recoil  length, 

— barrel  recuperation  with  a shock, 

— leakage  of  fluid  at  the  rear  stuffing  box, 

— leakage  of  fluid  at  the  connection  of  the  piston  rod  extens 

— weakened  compensator  spring, 

— damaged  compensator  piston  jointings, 

— leakage  of  fluid  at  the  front  stuffing  box, 

— unscrewed  recuperator  shock  absorber, 

— improper  functioning  of  the  recoil  length  regulator, 

— corroded  recoil  brake  cylinder, 


brake  piston  rod 


recujjsrator  occurs  owing  to  the  broken  or  weakened  onnector  fixing  spr  ng. 
The  weakened  or  broken  spring  should  be  replaced  from  the  spares  set 
or  a ne'v  one  made  according  to  dimensions  in  figure  oO. 

Excessive  recoil  length  - The  cause  for  the  excessive  recoil 
length  may  be’: 

— lack  of  fluid  in  the  recoil  brake, 

— unscrewed  recuperator  shock  absorber, 

— worn  piston  rod  head, 

If  there  is  insufficient  fluid  it  should  be  added  until  the 

coranensator  spring  is  so  compresed  that  four  coils  of  the  ^raay 

seen  through  the  opening  on  the  cradle.  Properly  filled  recoil  bra,ce 
should  conlaln  1.2  litres  of  fluid  ,,2teol  Ixcestlve  recoil  length 

mov  be  also  caused  by  loch  of  pressure  in  tlie  recuperator.  The  pressure 
in  \he  recuperator  should  be  checked  and  if  necessary  increased  to 
atm  by  filling. 

Unscrewed  recuperator  absorber  also  may  be  the  cause  for 
excessive  recoil  lengt^.  If  the  recuperator  shock  absorber  should  be 
unscrewed,  the  barrel  recuperation  will  be  fast  and  with  a shock.  In 
such  case  the  hydraulic  recoil  brake  should  be  disassembled  “"J 
piston  rod  with  the  counterpiston  rod  taken  out.  As  to  make 
L screwinaon  of  the  shock  absorber,  the  safety  element  on  the  p.ston 
odheoT  should  be  loosened  first  and  then  Pis.on  rod  bronre  head 

unscrewed  so  that  if  remains  on  the  counter  piston  rod.  3efore 

the  recuperator  shock  absorber  to  -„Vana^lso 

Se'Thock'’arorbt  Aft  : atemblina  and  screwin,-on  of  the  recuperator 
itck  obLrber,  the  counter  piston  rod  should  be  nserted  rnto  the 

piston  rod  and  secured  against  unscievrn,  ^^d 

After  screwing-on,  head  and  ^on  the  piston  rod  must 

prior  to  unscrewing.  The  marks  on  me 

coincide. 

Should  the  piston  tod  bronze  head  be  so  much  woinout  that  its 

diameter,  which  slides  In  the  cylinder,  measures  less 
for  0 3 mm,  and  the  recoil  length  cannot  be  properly  adjusted  by 
of  the  regulator,  what  ought  be  checked  (.».  regulating  insttuctiond),  the., 
he  bro^JJ  head  of  the  Piston  tod  must  be  replaced  with  a n-  “he.  I. 

is  not  permitted  to  make  a new  head  in  the  shop  because  to  make  it 

special  a"ti-frlc.lo„  material  and  special  resistance  testings  are  regurred. 

The  diameter  of  the  . spare  bead  Is  SSi,-  1.0  mm  greater  than  the 
diameter  than  the  recoil  brake  cylinder.  Therefore  the  following  should 

k measure  the  Inner  diameter  of  the  recoil  brake  cylinder, 
thP  Diston  rod  bronze  head  to  a diameter  which 
would  be  0.14  mm  smaller  then  the  measured  culinder  diameter 
at  the  narrowest  place, 


mark  exactly  the  center  oi  the  smallest  ilowing  opening  ana 
draw  a line  to  reach  the  end  of  the  head, 
slide  the  head  on  the  piston  rod  and  then  assemble  the 
recuperator  shock  absorber, 

screw  the  head  on  the  piston  rod  so  that  the  mark  line 
coincides  with  the  mark  line  on  the  piston  rod.  Should  the 
mark  line  on  the  piston  rod  not  be  visible,  it  should  be 
strengtltened  only  at  the  place  by  the  thread  for  screwing-on 
the  head.  This  line  must  be  located  on  the  symmetri®  of 
the  extension  bolt, 

the  screwed  head  should  be  checked  by  building-in  into  the 
hydraulic  recoil  brake  as  S^resciibed  for.  regulating  of  the 
recoil'  brake, 

if,  during  adjustment,  the  holes  on  the  head  in  relation  to 
the  grooves  of  the  piston  rod  should  show  the  situation  as 
prescribed  in  adjusting  instructions  under  0*^  and  40°,  then 
the  head  may  be  locked  with  three  safety  screws.  -Vhen 
making  the  screw  gating  in  the  piston  rod  take  care  that  the 
point  of  the  bit  does  not  go  deeper  than  0.70  ram, 

' after  this  assemble  completely  and  fill  up  the  recoil  brake, 

' assemble  the  weapon  for  firing  and  then  pull  back  the  barrel 
at  least  ten  times  and  observe  its  functioning, 

• carry  out  firing  with  elevation  0°  and  45°  .the 

propeilant  charge.  The  recoil  lengths  must  be  within  limits 

prescribed  in  the  recoil  tables  on  the  weapon. 


SHORT  RECOIL  LEHGTH 

Too  short  recoil  for  a determined  barrel  elevation  strains  the 
:s  of  the  weapon  and  may  impair  the  stability  of  the  gun  and  in  some 
es  Inay  lead  to  breaking  of  individual  parts.  As  soon  as  it  is  disco- 

id that  recoil  lengths  are  under  prescribed  standards,  the  cause  should 
searched  for,  which  may  be: 

- improperly  adjusted  recoil  brake, 

- excessive  pressure  in  the  recuperator, 

- excessive  quantity  of  fluid  in  the  recuperator, 

- friction  in  the  recoil  brake, 

- friction  in  the  cradle  slides. 

fldiostetl  recoil  brake  - The  gears  of  the  recoil  length 

)uld  be  checked  to  see  whether  they  are  properly  set  so  that  the  mark 

one  geoi  Is  locoted  between  the  two  marks  on  the  other  gear.  t.esides 
■ck  to  see  whether  the  counter  piston  rod  gear,  is  properly  set,  i.e. 
f the  mark  on  the  gears  comes  on  the  recessed  dent  of  the  Conn  er 
'Oil  rod  gear.  If  the  gears  position  ts  correct  then,  if  necessary,  the 

rk  O"  should  be  brought  to  coincide  with  mark  on  the  recess  of  the 
lulato  lever.  'Ihould  the  recoil  length  still  be  short  then  the  whole 
„.t».nt  should  be  repeated  as  given  in  the  recoil  brake  regulating 
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Hxcessive  pressure  in  the  recuperator  - Overpressure  in  the 
recuperator  will  cause  shortening  of  recoiling,  especially  when  using 
small  elevation  angles.  Therefore  the  pressure  should  be  checked  and  if 
necessary  corrected. 

Should  the  pressure  in  the  recuperator  be  increased  due  to 

intensive  firing  and  increased  external  temperatures,  and  this  is  the 

cause  for  shorter  recoil  length,  then  the  pressure  from  the  recuperator 
should  not  be  released  bec  -ause  of  cooling  off  pressure  will  come  down 
to  the  standard. 

Excessive  quantity  of  fluid  in  the  recuperator  - Filling  the 
recuperator  with  more  fluid  than  prescribed  will  cause  shortening  of  the 
recoil  length  and  may  lead  also  to  damaging  the  middle  cylinder 
bulkheads.  If  there  is  too  much  fluid,  the  floating  piston  is  forced  to 
hit  the  bulkhead  in  the  middle  cylinder  and  thereby  patting  too  much 

strain  on  the  parts  what  may  result  in  undesirable  consequences. 

In  order  to  avoid  the  above,  special  attention  should  be  given 
to  adding  fluid  into  the  recuperator. 

Friction  in  the  recoil  brake  - Accumulation  of  bronze  in  the 
cylinder  and  on  the  counter  piston  rod  may  lead  to  great  ^ 

also  to  part  freezing  to  cause  considerable  shortening  of  the  recoi 
length.  Should  it  come  to  this,  the  pressure  in  the  ^ 

be  released  and  the  recoil  brake  disassembled.  The 

the  counter  Piston  rods 

careless  cleaning  of  the  with  stuffing  boxes, 

“„tr;‘,tound  t.  ;.otene„,.h  provided 

the  outside  diometei  of  the  piston  rod  rs  not  reduced 
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guaranteed. 


because  in  this  case  the  sealing  would  not  be 


e i-.  •-  cradle  slides  - Accumulation  of  bronze  on  the 

cr:dil%:c^  " v^^^  ->■  “ 

scraper  and  the  cleaned  places  polls  e 

'•"^rba"rre7'rec:p:!'at‘es  'wit^  a"s°hocL'  sVpf  Shlld “ be 
trn‘rLc”er?en:edv‘r‘d:f:ct\ecause  the  barrel  recuperation  with 
a shock  may  cause  various  defects. 

The  barrel  recuperation  with  a shock  may  be  caused  byh 

- improper  position  of  the  recuperation  speed  regulator, 

_ ^^“'°‘°J're'uperatlon  regulator  on  the  counter  piston 

- ro”d- Xse’two  depots  occur  due  to  the  damaged  recuperator. 


Leakage  of  fluid  at  the  ree?  stuffing  box  - If  leakage  of  ■ 

fluid  on  the  rear  stuffing  box  is  discovered,  eliminating  of  the  leakage 
should  be  tried  by  tightening  of  the  regulating  nut.  After  this,  if  the 

fluid  still  leaks  the  stuffing  box  should  be  unscrewed  and  all  defective 
jointings  and  the  tallowy  wick  replaced.  'Vhendoing  this,  the  piston  rod 

should  be  checked  to  see  that  it  did  not  corrode  at  the  places  of 
contact  with  the  packing.  If  the  corrosion  on  the  piston  rod  has  gone 

deeper,  then  the  repair  should  be  done  by  machining  on  a lathe,  cutting 
a channel  on  the  piston  rod  so  deep  and  wide  to  remove  the  corrosion. 
Such  cut  channel  should  bjf  filled  out  with  tin  and  machined  even  to  the 

size  of  the  part  of  the  piston  rod.  Prior  to  applying  the  tin,  the  piston 
rod  should  be  well  degreased  and  after  the  tin  has  been  applied,  this 
place  should  be  dipped  in  a 10%  solution  of  ammonia  soda  for  10  — 15 
seconds  and  then  rinsed  in  hot  water.  This  must  be  done  or  otherwise 
the  remains  of  salts  and  acid  would  cause  greater  corrosion  than  before. 

’Vhen  the  leakage  appears  on  the  threading,  the  copper  jointing 
should  be  replaced  if  the  leakage  fails  to  stop  after  tightening  the 
stuffing  box. 

Lenkaje  of  fluid  at  the  connection  of  the  piston  rod  extension  - 

If  found  that  the  fluid  is  leaking  at  the  piston  rod  extension  connection, 
the  piston  rod  with  the  extension  should  be  taken  out  of  the  recoil 

brake,  the  extension  connection  unsoldered,  the  unsoldered  place  cleaned 
and  degreased  and  then  a check  made  to  see  whether  the  extension  is 
screwed  to  the  end. 

If  the  connection  is  loose,  a layer  of  material  should  be  taken 
■ off  the  piston  rod  face  so  much  as  to  after  tightening  of  the  extension 

the  marks  on  the  piston  rod  and  on  the  extension  coincide  again  to 

insure  the  correct  position,  of  the  extension  in  relation  to  the  holes  on 

the  piston  rod  head.  If  the  marks  are  not  cleariy  visible,  prior  to 
disassembling  they  should  be  strengthened.  When  the  extension  is  screwed 
tight  on  the  piston  rod  and  the  marks  coinside,  then  application  of  tin 
on  the  connection  may  start.  After  the  tin  has  been  applied  the  piston 
rod  should  be  dipped  into  a 10%  solution  of  ammoina  soda  for  10-  15 
seconds  following  up  wiith  riiinsang  itUnvhobiwater. 

Weakened  compensator  sprinjj  - If  the  spring  of  the  compensator 
gets  so  weak  that  it  is  not  capable  of  moving  the  compensator  -piston, 
it  should  be  replaced.  Veasure  the  height  of  the  spring  and  if  it  is 

less  that  170  ram  replace  it  with  a new  one  from  the  spares  set. 

Hamaged  compensator  pistoii  jointing  - Damaging ’of  joinUngs  in 
the  comoensatof  may  occur  owing  to  stricking  of  the  jointing  against  the 
cylinder  * walls  or  owing  to  corrosion  in  the  cylinder.  A defective  jointing 
should  be  reolaced  and  when  replacing  it  the  cylinder  should  be  cleaned 
with  the  cleaning  tool.  After  cleaning,  the  cylinder  should  be  washed 
well,  greased  with  gun  grease,  and  the  compensator  spring  dipped  in 
preservation  means  for  protection  against  corrosion. 

Leakage  of  fluid  at  the  front  stuffing  box  - If  fluid  leakage 
appears  a"  the  front  stuffing  box  of  the  hydraulic  brake,  the  regulating 
nut  should  be  tightened  and  then  checkcnlg  ought  to  be  made  to  see  that 
the  friction  is  not  too  greats  when  the  counter  piston  rod  is  turned.  To 
make  this  check,  it  is  necessary  to  disconnect  geardd  sector  or  recoil 
length  regulator  and  if  the  counter  piston  rod  can  be  easily  turned  it 
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roeans  that  the  friction  is  satisfactory.  Ctherwise  the  regniating  nut  ^ 

should  be  unscre'-ved  and  the  tallowy  wick  replaced.  'Vhen  changing  the 
tallowy  -'.Vick,  all  parts  should  be  cleaned  well  froTn  the  tallo'w  residU;^^^H 
and  other  contnrnimtions. 

-\fter  re-attaching  of  the  gear  to  the  counter  piston  rod,  oiake 
sure  it  is  not  too  tight  against  the  cndle  face  'jvasher  this  '-vouH  create 

great  friction  anl  improper  functioning  of  the  recoil  length  regulator.  Take 
care  to  connect  properly  the  regulator  gear. 

Improper  function iii;]  of  the  recoil  lenjth  reyulotor,  {figure  70)  — 

4 defective  recoil  regulator  may  cause  improper  recoil  lengths  and  also 
trouble  in  disasse'nbling  and  assembling  of  the  cradle  with  the  top 

carriage. 

In  case  improper  recoil  lengths  are  obtained,  the  recoil  brake 
adjustment  should  be  checked  and  in  case  a defect  is  detected  it  shouli 
be  eliminated. 

The  regulator  may  suffer  the  following  defects  : 

— cracked  roller  on  the  regulator  lever, 

— loose  connection  of  the  recoil  length  regulating  nut, 

— cracked  welding  on  the  recoil  length  regulator  lever  brackets, 

— bent  regulator  lever. 


'•rucked  roller  on  the  regulator  lever  - If  the  roller  on  the 

regulator  lever  cracked,  it  should  be  replaced  with  a spare  one  or  new 
one  made  according  to  dimensions  shown  in  figure  71.  'Vhen  replacing, 
the  Din  should  be  driven  out  from  the  lever,  the  foller  carrying  scre-.v 

unscrewed,  the  new  roller  replaced  and  the  roller  carrying 

into  the  lever  and  the  safety  prior  inserted.  Before  putting  in  t.i,  safety 
pin  a check  should  be  made  to  see  that  the  roller  turns  freely. 

• ooso  con.aectlon  of  the  recoil  length  regulotln-j  nut  - If  the 

connection  of  the  lever  with  the  recoil  length  regulating  nut  is  loose  it 

should  be  remedied,  becouse  of  this,  varying  recoil  lengths  may  be 
obtained.  Loose  connection  is  caused  by  broken  metal  f ^^^y  elemen  s 
between  the  lock  nuts.  In  order  to  repair  this  defect,  the  nuts  should  be 
removed  and  safety  elements  replaced  with  new  ones  according  to  dimen- 
sions in  figure  No.  7?  and  the  regulating  should  be  checked  by  bringing 

r mark  on  the  lever  in  proper  position  After  the  regulating  is  chec^ea 
the  ends  of  the  metal  safety  elements  should  be  bent. 

'•rnekad  w.Ning  on  th^  recoil  length  regulotor  - 

The  cracked  welding  on  the  regulator  lever  brackets  should  be  cut  out 

/-htioi  so  that  the  old  'welding  is  completely  removed,  the 
H should  be  cleaned  from  paint  and  grease  and  then  re-weliei. 

In  longitudinal  lirecUon  tb«  lever  must  be  mov  .able  ky  jinud. 

411  works  on  welding  may  be  performed  without  draining  the  fluid  from 
the  recoil  brake . 

1 K 11”*  t^e^i”*':  I^rsheuM“U;^n”  the  -“h."  « 

dLass^bW  and  tien  out  the  seatingsin  the  brackets  and  lever 


straidhtened  without  heating.  If  necessary,  first  remove  the  welding  off  S 
the  rear  lever  bracket  and  then  remove  the  roller  off  the  lever  to  avoid  m 

its  damaging.  After  the  lever  is  straightened  a check  should  be  made  to  J 
see  that  the  cam  on  the  top  carriage  is  not  damaged  and  that  this  is 
what  causes  the  improper  functioning  of  the  regulator.  If  the  cam  is 
damaged  it  should  be  repaired  by  filing  or,  if  necessary,  replaced. 

"'hen  re-attaching  the  lever  make  sure  the  center  of  the  roller 
is  placed  in  its  proper  position.  Therefore  prior  to  final  welding  of  the 

lever  bracket  to  the  cradle,  the  bracket  should  be  spot  welded  only  and 
the  regulating  checked. 

':;©rroJ«J  recoil  brake  cylinder  - The  corrosion  in  the  recoil 
brake  cylinder  may  appear  mostly  on  the  front  end  of  the  cylinder,  espe- 
cially if  the  weapons  v/<is  without  sufficient  fluid  in  the  cylinder  over  a 

longer  period  of  time.  This  should  be  kept  in  mind  and  in  case  addition  j 
of  fluid  in  the  recoil  brake  cylinder  is  being  performed,  which  was  a 

without  sufficient  fluid  over  a longer  period  of  time,  it  will  be  necessary  * 
to  inspect  and  clean  the  recoil  brake  cylinder  before  filling  the  fluid.  In 

order  to  perform  this  it  iS'necessary  to: 

- remove  the  protecting  cover  from  the  cradle, 

- remove  the  recoil  length  regulator  parts, 

— unscrew  the  front  stuffing  box, 

— carry  out  inspection  and  if  the  cylinder  has  corroded  disassem- 
ble'  the  whole-  recoil  brake  together  with  the  compensator. 

The  cleaning  of  the  corroded  recoil  brake  cylinder  should  be 

performed  with  the  cleaning  tool  according  to  figure  73. 

The  cradle  should  be  set  in  a vertical  position  and  tightened 
and  the  cleaning  tool  inserted  into  the  cylinder.  The  tool  rod  should  be 

tightened  in  the  electric  hand  drill  and  the  approximate  length  marked  on 

the  toil  rod  to  correspond  with  the  depth  of  the  corroded  place  in  the 

cylinder. 

The  electric  hand  drill  should  be  started  and  the  internal  part 
of  the  cylinder  gradually  wetted  at  the  place  where  the  corrosion  iS 

being  removed.  During  this  pperation  care  should  be  taken  that  the 
cleaning  tool  rod  is  always  approximately  xn  the  center  of  ^ ® 

and  vertical  in  relation  to  the  cylinder  axis.  The  cleanxng  tool  should  be 
lowered  into  the  cylmder  gradually  to  avoid  scratching  of  the  cylinder 
surface  if  the  tool  is  moved  too  fast.  The  cleaning  tool  should  be 
workend  slowly  up  and  down  the  cylinder  to  avoid  sudden  changes  in 
cylinder  diameter.  The  time  required  for  cleaning  depends  on  the  depth 
of  the  corrosion.  'Vhen  the  corrosion  disappears,  the  cleaning  to61  should 
be  withdrawn  to  the  mounth  of  the  cylinder  while  the  electric  drill  is  in 

■ operation.  As  soon  as  the  polishing  stones  appear  the  electric  drill 

should  be  stooped,  the  springs  tightened  and  the  cleaning  tool  taken  out 
from  the  cylinder.  Following  this,  the  cylinder  should  be  rinsed,  well 
dried,  inspected-  to  see  whether  the  corrosion  has  been  removed  and 
checked  for  the  following; 

- if  length  along  which  the  cylinder  was  cleaned  from  the 
front  side  W under  250  mm,  then  it  is  not  necessary,  to  measure  L . - 
the  cylinder  diameter  and  it  may  be  re-assembled  immediately, 

- if  the  lengjrh  along  which  the  cylinder  was  cleaned  is  over 
350  mm,  then  after  ci9a.ning  the  cylinder  diameter  should  be  checked  _ at 
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several  places  and  if  the  cylinder  diameter  is  greater  than  ^ 48.25  mm 
measured  over  a lengHt  of  400  mm  from  the  front  end.  then  the  piston  rod^^™ 
head  should  be  replaced.  Prior  to  exchanging,  the  P^fton  rod  head  dia- 
meter  should  be  adjusted  to  the  cylinder  diameter.  The  difference  between 

the  measurements  of  the  smallest  diameter  of  the  widened  cylinder  and  mm 

diameter  of  the  piston  rod  head,  should  be  from  0.12  to  0.18  mm. 

It  fcs  very  important  that  the  cleaning  of  corrosion  in  the  cylin-  V 
der  is  performed  only  with  the  cradle  in  the  vertical  position,  because  m 

if  performed  in  a horizontal  position  the  shape  of  the  cylinder  may  become  M 

oval.  S 

4t  each  cleaning  of  the  recoil  brake  cylinder,  also  the  compen- 

salor  should  be  checked  {er  correelon.  To  clean  the  corrce.on  fron.  the 
compeneelor  It  should  be  disassembled  and  cleaned  »>'!>  the  same 
cleaning  tool.  After  cleaning  the  compensator  cylinder  diameter  must 

exceed  48.50  mm.  , i.  j ji 

After  cleaning  of  the  corrosion  with  the  tool,  the  recoil  cylinder  M 

and  the  compensator  should  be  carefully  washed  in  soapy  water  and  t en  m 
wiped  dry.  After  this  the  cyilinders  should  be  inspected  to  make  sure  H 
there  is  nothing  left  in  them  and  then  assembled. 

Corroded  r.eoil  broko  pi.ton  rod  - To  inspect  the  ^e^oil  brake 
■ tnn  rnH  it  is  necessary  to  pull  back  the  barrel  to  its  extreme  rear 
Tosmon  and  when  it  is  pulled  back  for  330  mm.  the  examination  of  the 
piston  rod  should  be  made. 

If  in  examining,  it  is  found  that  there  are  only  slight  traces  of 

-rtiki  raise  -rwruijLSn;^^ 

should  be  given  that  self  . should  be  placed  between  the 

Seledlnhre^^ht'-^  ^ Mocf  b^et^een' 

the  cradle  and  the  breechring. 

If  the  piston  rod  is  corroded  over  its  whole  lerigth.  then  it 
should  be  disassembled  and  ground  on  the  grinding  machine. 

If  the  corrosion  on  the  piston  rod  ^ ^ ® 

' h ""Vulnl  VoV  "the^  aVer  disassLbling  of  “the  rU^oil  brake 
Uron^:d:\l:Vorro^deV'place  Should  be  ,, 

_ the  corroded  surface  on  the  piston  rod  should  be  taken  off 
with  a lathe. 

if  l,  should  bo  necessary  to  lake  off  so  much 

■ he  Pistol!  tod  that  would  reduce  the  diameter  under  i 30.50mm, 
then  the  repairing  should  be  abandoned  and  the  piston 
replaced  with  a new  one. 

- “^rshfuld‘''be”°drease:  aT/ mteV^wUH  and 

!',;:rmafhined°t  the  ti’sUn,  diameter  of  the  Piston  rod  so 
that  the  surface  is  absolutely  smooth, 

■ m S?on‘'ora°mmo°l‘ sodSirio'-  15  spends  anf the  thoroughly 
washed  in  hot  water. 


If  the  piston  rod  corrodes  due  to  lack  of  fluid,  at  its  front 
part  by  the  head,  then  the  corroded  place  should  be  cleaned  with  fine  | 
errery  paper.  This  is  periritted  only  in  cases  when  the  corroded  place, 
measured  from  the  rear  portion  of  the  head  is  not  over  30  mm. 

If  the  piston  rod  on  its  front  part  corrodes  in  length  over  30  e 
the  piston  rod  should  be  ground  over  the  whole  length  provided  its  dia- 
meter i.s  not  reduced  under  31.75  mm.. 

It  is  also  necessary  to  inspect  the  inside  of  the  piston  rod  for 

corrosion,  and  if  found  to  be  cotroded  in  the  central  hollowness,  the 
corrosion  should  be  removed  by  means  of  wooden  rod  with  fine  emery 
paper  attached  to  its  end. 

Mter  removing  of  the  corrosion,  the  inside  of  the  piston  rod 
should  be  wel-.’  "vashe.!:  .making  sure  that  all  residue  from  emery  paper  is 
removed  before  it  is  wiped  dry. 

n«feetive  fluid  nddinj  vnlvs-The  following  defects  may  appear: 

- defective  valve  jointing, 

— defective  valve  box  jointing. 

Tf  the  fluid  leaks  along  the  valve  seating,  the  rubber  jointing 
should  be  replaced  with  a new  one.  Prior  to  changing  the  jointing  the 
valve  should  be  disassembled  and  the  valve  ball  seating  cleaned. 

Tf  the  - fluid  leakage  appears  along  the  valve  box  threading, 

remedying  shouH  be  tried  by  lightening.  If  thi^s  fails, 

should  be  unscrewed,  the  fluid  drained  from  the  compensator,  the  va  »e 
box  unscrewed  and  the  copper  jointing  replaced  with  a new  one  the 
existing  jointing,  if  not  damaged,  should  be  heated  ted  dipped  in  water 
and  screwed  on  again  together  with  the  valve  box. 

t)  REPAIR  OF  THE  RECUPERATOR 

The  following  defects  may  appear  rn-the  c rfeauperator : 

- loss  of  pressure  from,  the  recuperator, 

_ Huid  leakage  at  the  rear  stuffing  box, 

- passing  of  fluid  along  the  piston  head, 

- excessive  recuperation  speed, 

- recuperation  too  slow, 

- incomplete  recuperation, 

- defective  recuperation  speed  regulators, 

- defective  middle  cylinder  bulkhead, 

_ corrosion  in  the  middle  cylinder, 

_ corrosion  in  the  recuperator  working  cylinder, 

_ corrosion  of  the  recuperator  piston  rod. 

of  pressure  from  the  recuperator  - l-oss  of  pressure,  from 

the  recuperator  may  appear  beacuse  of: 

_ leakage  at  the  filling  valve. 

_ leakage  at  the  welding,  . „ , j 

leakage  at  the  middle  cylinder  bulkhead. 


At  the  azote  filling  valve  the  leakage  my  appear  in  irost  cases 
through  the  valve  seating  or  along  the  valve  box.  Checking  these  places 
for  loss  of  pressure  should  be  perforired  by  shearing  the  valve  box  with 
suds.  Appearance  of  bubbles  fron.  the  suds  will  indie. ate  the  p ace  o 
pressure  leakage. 

Tf  the  suds  bubbles  show  up  by  the  valve  then  tightening  of 
the  valve  should  be  tried  to  stop  the  leakage. 

In  case  the  desired  results  are  not  achieved,  the  valve  should 
be  loosened,  the  pressure  froir.  the  recuperator  released,  t e 
wed  frorr  the  valve  box  and  the  valve  head  inspected  to  se.  i^ 

.rot  frozen.  If  the  tapered  surface  of  valve  head  is  frozen  i^t  sho^^ 

be  mchined  sir.ooth  or  otherwi^  the  valve  body  ^ ^ ^ 

ene.  Prior  to  replacing  of  the  repaired  or  the  new  valve  the  v^We  head 
seat  should  be  examined  and  if  mjor  scraches  ^ ^ 

.h,  .o,  .e».o,e 

Trust  be  found  and  eliminated. 

T,  bubbles  nuues.  on  tne  connection  of  the  valve  box  with  the 
codle,  thfn\he  Ptessite  should  be  -f -t'ed'^n  wo^erJ^rpn^aL^^^ 
copper  jiint  leioved  and  heate  s,fte'i' ihanaina  of  the  copper  jolnt- 

‘"n/lhrvrivrt^'sho-uH  bVuIhre'd  :nd  the  pressure  chechel 

again  in  the  sane  nanner  as  explained  above. 

„ i,  should  be  tnpossibl.  to  repair  the  defective  valve  or  the 

valve  box,  both  should  be  replaced  with  new  ones. 

b)  Leakage  on  the  welding 

•.,hen  the  valve  is  in  ,t'%.HdrcytodPr'‘=» 

exists,  then  the  welding  ‘‘'j  checked  by  applying  the  suds.  K 

the  upper  and  lower  side  =>>'>"  recuperator  should  be  released,  the 

bubbles  apperr,  the  „l,b  a cold  chisel,  the  place  of 

welding,  holding  the  bulkhead  re-we!ded,  taking  care 

pf  the  welding  well  cleauei  this  kind  cf  welding, 

that  it  is  done  according  to  all  lu  P 

using  electrode  haying  1“°^  „„  g^d  inspected  to  Bake  sure 

froB  the  welded  place  d i,  should  be  Bade  hoBcgeueo.^ 

there  ate  no  POt«-  ” Jscuperatcr  should  be  filled  to  the  prescribed 

by  haBitering.  After  checked.  The  pressure  should  be  checked  again 

pressure  and  the  sealing  checkea. 
after  43  hours. 


'-H  . . 

y.,,  . 

,ir. 

... 


are  facing  toward  the  corresponding  ci 


If  there  are  nc  p-essure  leakages  at  the  fi’l-rtg  valve  or  at  the 

welding  by  the  m.ddie  bulkhead,  then  the  cradle  shculd  be  submerged  ifi 

wa'e:  and  checked  on  rhe  bortom  side  by  the  compensator  spring  openin^ft 
to  see  whether  bubbles  are  appearing.  If  bubbles  appear  then  the  pressure 
should  be  released,  the  compensator  disassembled  and  tightening  of  the 

bulkhead  rubber  irng  irred  with  'he  wrenchr  If  this  should  fail  to  stop 
the  leaking,  then  the  rubber  }o:n'‘rng  ought  to  be  replaced.  If  the  rubber  "m 

jointing  is  struck  hen  the  welding  should  be  cut  away  from  top  and  -I 

bottom  side  of  ''.he  bulkhead,  the  middle  bulkhead  nut  unscrewed  with  a 

wrench,  the  pin  driven  out  from,  the  middle  bulkhead  and  the  middle 

bulkhead  driven  out  rhrough  the  compensator  opening. 

The  rubber  ring  should  be  removed  from  the  bulkhead  body  and 
hndv  r'eaned  well,  A new  rubber  ring  should  be  taken 


the  bulkhead  body  cleaned 
according  to  frgu  e Nc,75 


according  to  irgu  e JNc,/o  ana  p,acea  un  ,.ue  ijuuy,  the  pushring  and 
belville  spring  put  in  place  and  the  nut  screwed  on  “y  hand  without 
t.ghtenrng  wirh  a wrench.  So  completed  middle  bulkheaa  should  be 
inserted  through  rhe  compensator  opening  and  pushed  into  the  cylinder  sc 
that  the  hole  on  the  cradle  coincides  wirh  the  hoie  on  the  middle 
bulkhead  body.  Through  ^hese  holes  the  pin  s r . ’d  be  driven  if  it  is  in 
good  condition  and  rf  not  good  a new  one  sho'-,.  d be  made  having  a 
diameter  12^  o’OOl™™  62  m,m  long.  The  pin  mts  . 'il  very  tight.y  in 

the  middle  bulkhead  hoie.  After  driving  in  the  pm,  the  pm  should  be 
welded  on  the  top  and  bottom  side  of  the  cradle.  Prior  to  welding  the 
spot  should  be  degreased  and  point  free.  The  guaiity  of  ihe  we.ding 
should  be  the  same  as  described  under  b)  above. 


After  welding,  the  middle  bulkhead  nut  should  be  tightened  with 
trench  acccrding  to  figure  Nc,  76  as  far  as  ir  wiil  go,  and  '.hen  .he 
iperator  filled  and  checked  for  leakage.  If  there  is  no  leakage  the  com- 
sator  should  be  cleaned  and  O rached. 

Being  that  the  cradle  was  submerged  in  water,  the 
er  from  the  ief‘  cylinder  should  be  unscrewed,  wiped  clean,  d.rnd  and 

ased. 

Fl.id  l.<.»»g<  ot  th.  r..r  »♦««!»»  >>•«  - » 

,ears  on  the  teat  box  of  the  left  cylinder  of  the  recuperator,  *en  the 
■ssure  should  be  releassed,  the  pin  from  the  piston  rod  ex.ens.on 
veuout  and  the  extension  nnscre»ed.  The  stuffing  box  Tionld  be 

ictewed  from  the  cradle  and  removed  from  the  pis.on  rod.  From  fte 
nt  and  rear  side  ol  the  stuffing  box  the  bushdnf  should  be : unscnlewed 
d the  crimped  tings  removed  and  the  surface  of  the  stuffing-box  cleaned 
11  especially  at  the  place  where  the  lointin®  ate  f..ted.  P.iat  to  ^ 
■irtlng  of  uL  tings  they  should  be  oorefully  tested  U the 

nling  is  good  it  must  not  show  any  traces  of  stale  rubber.  When 
ting  new  jointings  ' into  the  stuffing  box.  care  should  be  taken 
, re  the  lolntlngs  ate  properly  placed  so  that  the  edges  of  the  ring 


After  inserting  of  rubber  rings,  on  the  front  side  the  crirrpea  ring 
should  be  scre’.ve  l on  nnd  on  the  rear  si  la  the  bushing,  .^are  should  be 
taken  not  to  use  such  force  \vhich  coul  1 damge  the  rubber  jointing 
while  screwing  it  on.  Tightening  of  the  crin:ned  ring  'rust  not  be  forcefuL 

The  stuffing  box  Trust  be  carefully  placed  on  the  piston  rod 
taking  care  not  to  da-nage  the  edges  of  the  crimped 

to  sorowing  in  the  stuffing  box  the  copper  jointing  of  the  box  shouH  be 
heated  red  and  dipped  in  water.  The  stuffing  box  should  be  well 
tightened  with  a wrench. 

The  piston  rol  extension  should  be  screwed  on  and  secured 


of  fluid  ^ilonj  the  piston  hen  I - If  the  fluid 
through  the  nrotecting  cover  of  the  front  opening  of  the  ^ 

cylinder,  that  means  the  fluid  is  passing  along  the  recipara  or  piston 
heal.  This  is  cause  1 by  the  corrosion  in  fn-^  w orkin  g cyhn  ler  of  the 
rocuoerator.  In  cases  of  flail  leakage,  the  following  siouli  ..e  Ion,. 

- releasing  of  pressure  an  1 fluid  from  the  recuperator, 

front  opening  of  the  cylinder  and 


- unscrewing  the  cover  the  front  opening  of  tne  cylinier 
the  read  stuffing  box, 

- n'nnj  out  tho  rocupintor  olstoi  rol  torother  'vitu  fro 
stufflu,  box  froT  tbo  cylinier  ml  ineoectinj  tne  lOialtnae  on 
the  piston  rod  head. 


replacing  the  lamag 
inspecting  them. 


rubh.er  jointings 


Tave  reolacement  of  jointing  inspection  of  the  ^ 

working  cylinder ‘should  be  performed  ^which  especially  at 

inspection.  If  there  are  corroded  ^ i3a'<,-,ge,  then  the 

:::: 

The  working  procedure  hyTtauUc  recoil  brake 

— t.‘v:Lr:c="^cSr  b^-^umer. 

Alter  cleonin,.  the  cylinder  ehouU  the  thoroughly  rveehel,  »rpe 

dried  and  then  assembled. 

v-r  th»  recun-rator  should  be  filled  with  fluid, 

choiiH  also  be  carried  through. 

Alter  checbln,,  the  pro.ectln,  cover  ehoull  be  pieced  oh  the 
front  side  ol  the  recuperator  cylin  er. 


- T'h-e  ^fexcesS'iv’-'e  -barrel  r 

ting  speed  is  due  !:o  ; 

— im'prope  position  of  the  recu’pe rating  speed  reguldtop, 


r 

Wi 


tm 


:kiii;pir®|)e5’  :p*6Et.5®«  ©4  'fh»  tomi-6  »■  A-s 

soon  as  It  is  noticed  thai  the  barrel  returns  w-iJto*  a shock,  the  position 
of  the  recuperating  speed  regulator  should  be  checked  and  it  it  is  in 
position  ,,.0"  - open,  it.  should  be  brought  to  the  position  ,,N"  - hor-ttipl 
with  the  wrench.  Besides,  checking  should  be  made  to  see  whether  the, 
indicator  fixes  regulator  in  ail  three  positions.  If  necessary  adjusting  elf 
the  indicator  should  be  made. 


DEFECTIVE  REGU'LATOR 


Too  rapid  recuperation  of  the  barrel  owing  to  defective  regula- 
tor which  appears  because  of  accumulated  dirt  between  the  contacting 
surface  of  the  valve  or  because  of  defective  jointings  in  the  valve  body.', 
may  be  the  cause  for  recuperation  of  the  barrel  with  a shock.  In  such 
case  the  pressure  from  the  recuperator  should  be  released,  the  regulator 
body  unscrewed  and  the  dirt  from  the  cylinder  k ved.  When  doing  this 
the  fluid  from  the  recuperator  should  be  drained  i passed  through  a 
sieve.  If  small  pieces  of  jointings  are  noticed  in  ..he  fluid  whi  le  sieving 
it,  then  it  will  be  necessary  to  examine  the  jointings  the  floating  piston 
and  on  the  recuperator  piston  and  if  necessary,  the  jointings  should  be 
replaced  with  new  ones. 

If  the  jointing  on  the  regulator  body  is  damaged  so  that  it 

allows  deaking  of  fluid,  the  jointing  should  be  rep,laced  with  a new  one. 

After  assembling,  the  barrel  should  be  pulled  back  seve-c^ 
times  to  check  whether  the  repairs  are  good. 

cu-  b.rrel  recupereti#*  - H the  recuperation  is  loo  slow,  first 
■t  should  be  checked  to  see  that  the  recuperation  speed  regulator  m not 
It  should  be  closed.  If  fiaucd  in  this  position,  it  should 

set  m the  pestUen  ,,Z  T ‘ iiUe"  - ncmhl  «d  erl-.ftcihllY 

be  speed  does  not  change,  then  the  pressure 

Should  be  released,  the  recuperation  speed  regulator  unscrewed  and  taken 
out  of  the  cylinder  and  the  valve  inspected.  The  valve  openings  should 
be  cleaned,  the  jointings  on  the  piston  rod  head  and  on  the  floating 
piston  checked  and  if  damaged  replaced  with  new  ones. 

After  assembling  the  tecupeiQtoi.  fte  regeiatat  shoaW  be  put  iB 
position  ,.N"  - normal  and  artificial  recoiling  of  the  h«»l  out 

sererol  times  for  the  purpose  of  observing  the  «cup»ration  speed. 

inc.let.  b«.el  receperetiee  - Incomplete  tattei  RcupetattOB 
may  be  caused  by  insufficient  pressure  in  the  .ecupemfe.  ot  usote 
Zsi„  over  the  floating  piston  or  the  passing  of  fluid  over  the 
recuperation  piston. 

> insufficient  it  should  be  added  and  then  cheeked 

by  meaus’of'rrncTallec^^irg.  and  i.  again  .be  tecupe^Uen  fs  inaamp..,* . , 
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then  the  azote  and  fluid  shov'd  be  released,  'he  erupeva'o"  d.s  fremblel 
and  the:  regulator  body  carefully  unscrewed,  because  it  could  be  that 
azote  and  fluid  have  mixed  and  by  careless  handling  the  pressure  .raa> 

blow  the  regulator  out  and  cause  an  accident. 

If  the  pressure  is  insufficient  it  should  be  added  and  rhen 

checked  by  artificial  recoiling  of  the  barrel,  and  if  the  barrel  recuperation 
should  be  still  incomplete,  mixing  of  azote  with  the  fluid  may  be 

suspected.  To  determine  this,  proceed  as  follows: 

— place  the  manometer  in  recuperator  valve  casing, 

— take  the  pressure  reading, 

- unscrew  the  plug  on  the  recuperating  speed  regulator, 

- screw  on  the  key  ic  ^ control  of  air  in  the  fluid  so  much  as 
to  push  the  valve. 

After  this  leaking  of  fluid  through  the  valve  and  the  groove  on 

the  key  will  appear.  During  this  leaking  the  outgoing  fluid  should  be 


watched  to  see  whether  it  is  framy  what  will  be 
is  azote  in  the  fluid.  The  fluid  will  be  coming  ^ 
separates  from  the  stuffing  box  about  3-4  mm,  c 
fluid  should  stop. 


hat  will  be  an.  indication  that  there 
be  coming  out  until  the  valve  body 
3 - 4 mm,  after  this  . the  flow  of 


S z::- oir  prior  -.0  ipserrin,  i.  the  interior  o,  the 
Kon  inctner^ed  for  corrosion.  When  examining  the  cy.t.nder 


The  movement  of  the  valve  body  away  from  the  stuffing  box  is 
caused  by  pressing  of  the  floating  piston  on  the  regulator  shaft.  At  the 
Zent  when  the  flow  stops  the  flootinp  piston  should  be  removed. 

When  the  piston  is  pulled  out,  the  tluld  which  was  behind  the 
piston  becouse  ot  dama«ed  jointing  should  be  poured  out. 

The  floating  piston  should  be  disassembled,  the  iolntlngs  replacd, 
the  Piston  assembled  ^Ss  “L  "eZinln"  S cylinder 

Sr:'  eX:.  00^10  Ilgur-Z  1 Should  be  used. 

the  cylinder  'corroded,  its  ^Zra%f  Ug- 'no.""  intide 
means  of  the  cylrnder  irinding  Grinding  of  the  cylinder 

surface  should  be  ground  ^ - portable  electric  drill  or 

by  means  of  this  tool  may  be  done  w^tn 

with  a machine. 

.arpn  should  be  given  to  obtain  uniform  increase 
When  grinding,  ca.e  permitted  to  increase 

of  the  cylinder  diameter  over  . ^ ^ 48.70  mm,  because  the 

the  diameter  of  * ^ , 7pZ  set  can  still  take  care  of  this 

standard  jointings  held  m me  P 

cylinder  diameter.  .ointinqs  on  the  recuperator  piston,  the 

If,  because  should  be  perfotmed  in  the  same 

fluid  passed  over  the  pis  on,  ^^der  the  heading  , .Passing  of  fluid 

manner  as  explained 

along  the  piston  head  . - Most  frequent  defects  on 

Detective  recuperatioe  speed  reg-lot 

the  recuperation  speed 

_ fluid  leaking  on  the  nuiu 

: trnfcr'roliirrZpUTor^peed  regulatot  valve  stop. 
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Tf  the  fluid  leaks  on  the  fluid  adding  valve,  the  reserve  fluid 
should  be  released  through  this  valve  by  ireans  of  the  azote  and  fluid 
control  key.  Then  plcice  a wrench  on  the  recuperating  speed  regulator  head 
and  w ith  another  wrench  .Unscrew^  the' fluid!4tddiHg. valve. 'Remove  ttii^'Val^^fwith 
the  spring  and  the  jointing.  Exairine  the  valve  and  the  jointing.  After 
this  follow  up  by  replacing  of  the  defective  jointing  with  a new  one  and 
assemble. 

If  the  fluid  leaks  between  the  shaft  and  the  head  of  the  regula- 
tor, the  complete  regulator  should  be  removed  according  to  afore  given 
instructions,  and  the  regulator  head  unscrewed,  the  examination  of  the 
tapered  portion  on  the  shaft  and  head  of  the  regulator  performed  and  if 
defects  are  revealed  these  should  be  eliminated  by  polishing  with  fine 
emery  powder.  Tf  the  defects  prove  to  be  such  which  cannot  be  remedied 
by  polishing,  then  the  tapered  portion  of  the  shaft  should  be  re-ground 
and  the  tapered  patt  of  the  regulator  head  also  cleaned  and  re-polished. 
Elimination  of  this  defect  requires  re-boring  of  the  set  screw  seating  on 
the  shaft.  When  doing  this  care  should  be  taken  that  re-boring  of  this 
seating  does  not  exceed  the  depth  of  2 mm. 


Notice  : After  grinding  o,f  the  regulator  shaft  and  head,  the  po- 

sitions of  marks  ,,N"  (Normal),  ,,0"  (open)  and  ,,Z"  (closed)  on  the 
:egulator  head  change.  These  marks  should  be  destroyed  and  new  ones 
stamped.  When  doing  this  have  in  mind  the  fluid  sieving  valve  so  that 

by  mark  ,,N"  three  holes  on  the  valve  are  open. 

The  broken  spring  of  the  regulator  shaft  nay  be  easily  delected 
„hen  adding  fluid  through  the  fluid  addlnj  valve  because  the  ^Pacing 
bet»een  the  nut  and  the  regulator  body  Is  not  being  reduced.  In  this 

case  the  pressure  from  the  recuperator  should  be  released  and  the  regula- 
tor body  unscre»ed  from  the  middle  cylinder.  Then  the  recuperation  speed 
regulator  should  be  disassembled  and  the  broken -or  „ 

shaft  spring  taken  out.  A faultless  spring  must  have  a free  height 

of  dStnchm  and  after  compression  with  a force  of  140.  g 
height  should  be  43  mm.  After  insetting  of  the  spate  spring  the  regulator 
should  be  oLembled  ns  shown  In  figure  No  65.  When  ‘h-- 

on  the  shaft  it  is  necessary  to  push 

protrudes  from  the  bearing  on  the  rear  side  of  the  regulator  body. 

After  complete  assembling  and  filling  of  the  recuperator,  the 
the  following  control  should  be  made: 

releasing  of  fluid  on  the  fluid  adding  valve  until  the  spacing 
Of  8 mm  u between  the  head  and  the  requlotor  to 

_ with  vTui  lake  the  head  fit  tight 

make  up  the  prescribed  quantity  (ZW  gr; 

again  against  the  the  barrel  should  be  made  and  the 

_ several  the  proper  function  of  the  regulator  should 

recuperation  observed,  aft  against  the  body  and  there 

be  checked.  The  fluid  on  the  outer  surfaces, 

must  not  be  any  moistures  from  the 

1 of  the  recuperation  speed  regulator  is  broken 

Tf  the  valve  stop  ^^^^^p^jator  should  be  released  and  the 

or  bent,  the  or  broken  screw  should  be  unscrewed  and  a 

regulator  unscrewed.  The  Pe  . ft  No.  78.  When  completely 

new  one  made  according  to  dimensions 
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screwed-in  the  screw  must  rigid.  After  repairs  the  regulator  should  be 
screwed  into  the  cradle  cylinder,  well  tightened  and  then  given  the 
pressure  of  62  atm. 

Corrosion  in  tne  working  cylinder  of  tne  recuperator  - The 

corrosion  of  the  internal  surface  of  the  recuperator  working  cylinder 
mostly  appears  if  the  weapon  is  left  without  fluid  for  . a longer  period  of 
time.  The  corrosion  on  the  external  surface  of  the  cylinder  may  appear 

more  often  especially  if  it  contained  moist  air  instead  of  azote.  The 

corroded  recuperator  should  be  disassembled,  the  working  cylinder  unscre 
wed  and  carefully  cleaned  and  inspected. 

If  there  are  traces  of  corrosion  on  the  inner  surface,  the 
cylinder  should  be  carefully  tigntened  in  the  lathe  with  a nolder,  and 
after  this,  if  the  corrosion  in  only  slight,  the  corroded  places  s ou 

remedied  with  the  cleaning  tool.  If  the  cylinder  corroded  to  a greater 
extent  at  more  olaces.  then  the  whole  cylinder  should  be  ground  wit 
S ,rind,„,  too!,  ,.o.  77.  Ida  i.nnar  di™a,er  of  Ida  cylladarmos. 

not  be  greater  than  from  3o.40  mm  to  36,44  mm. 

The  external  surface  of  the  cylinder  may  be  cleaned  from 
corrosion  witn  emery  if  only  slightily  affected  and  if  the  corrosion  ■ m . 
greater,  i.e.  deeper  than  0.6  mm  and  if  tne  whole  circumference  is 
affected,  then  such  cylinder  should  be  replaced  with  a new 
corrosion  is  at  spots  ond  ap  to  0.5  mir,  daep,  men 

te  cleaned  on  tne  mocnine  so  th.at  ali  traces  of  corrosion 


After  cleonin,  of  tne  corrosion  on  tne  cylinder  ^ 

36.40  n,in.  After  measuring  and  = ,igntly  greosed  witn  gun  grea®. 

?hen%ne  p'plrly'on  mrcoppe"r ° jo “nUnrbecause  no 

should  be  given  that  it  After  tightening  of  the  cy- 

subsequent  tightening  is  ,‘ghtened  on  the  working  cylinder  from 

Under,  the  rubber  ^ nder  T s jointing  also  should  be  tlghte- 

:::rrmu:^:  gs'pofsiMe-.Vne  -^-^rrmrirbJ'—ed- 

L“clsrdem:rtro.“or'’tnTwo«in,  'cylinder  al  tbo.  place  may  occur. 

M^nn  nnd  filling  of  the  recuperator  it  is 
After  complete  sealing  is  good.  The  front  of 

necessary  to  check  to  see  ^ ^ with  soap  suds  and  on  the 

the  working  cylinder  should  be  , 

rubber  jointing  on  the  rear  of  .he  cylrna 

Ipnsina  of  the  pressure  in  the  recuperator 
After  43  hours  in  the  recuperator 

should  be  done  and  then  on  ^ t ought  to 

by  means  of  the  fluid  is  not  coming  out  under  pres- 

be.ic  released  and  watched  that  h pressure,  it 

sures  but  dripping  freely.  necessary  to  tighten 

rnut‘rbi:ris-::rsrrg  ?:Lr  jomting. 
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Corrosion  of  the  recuperator  piston  rod  - The  recuperator  p iston 
rod  in  most  cases  corrodes  at  the  place  of  contact  with  the  jointings  and 
owing  to  this  leakage  of  fluid  may  appear.  If  the  fluid  leaks  along  the 

piston  rod,  then  artificial  pulling  back  of  the  barrel  for  at  least  15  cm 

should  be  made  as  to  make  it  possible  to  inspect  the  piston  rod. 

If  the  piston  rod  is  effected  by  corrosion,  the  pressure  and  fluiu 
should  be  released  from  the  recuperator  and  the  piston  rod  taken  out  from 
the  Qradle  and  disassembled.  Slightly  corroded  places  may  be  ground  oft 
on  the  machine.  The  permitted  layer  of  material  that  may  be  taken  off  by 
grinding  is  up  to  0.25  mm  and  this  should  be  done  evenly  over  the  whole 
length  of  the  piston  rod  and  not  only  in  places. 

When  the  piston  rod  is  more  seriously  effected  by  corrosion  at 
the  placet  of  contact  with  jointings,  then  machining  may  be  carried  out 
on  a lathe  by  cutting  grooves  of  corresponding  with  provided  that  at  sue  i 
places  the  diameter  is  not  reduced  under  d 14.5  mm.  The  edges  o e 
grooves  must  not  be  sharp  but  rounded.  The  grooves  must  be  cleaned 
f.om  grease  and  filled'  with  tin  and  then  the  repaired  places  should  be 

machined  even  with  the  diameter  of  the  unaffected  portion  of  the  piston 
rod.  After  machining  of  the  piston  rod  the  repaired  places  should  be 
submerged  in  a 10%  solution  of  ammonia  soda  for  10  - 15  seconds 
then  washed  in  hot  water  and  dried.  In  this  manner  repaired  piston  rod 

should  be  assembled  in  the  recuperator. 


I 


F,  CriARACTeRI  STICAL  RCPAIRS 


In  this  part  instructions  are  given  for  performing  of  those  repa- 
whicn  it  is  necessary  to  apply  a determined  procedure  which  is 
ifter  described. 

As  cnancteristical  repairs  of  weapons  are  considered  . 

L.  repair  of  the  spring  device  (for  E - 1 and  B1A2), 

2,  repair  of  tne  wheel,. 

3,  repair  of  the  trails, 

4.  repair  ol  the  barrel  connector  wltn  tne  nyJrauUc  recoil  brake 
and  the  recuperator, 

5.  repair  of  the  equilibrator. 

6,  repair  of  the  rriuzzle  brake, 

7.  changing  of  slides  on  tne  mantle. 


nEFALi  CF  1 nE  SFAIK-G  DEVICE 


c nc  h,  are  eauipped  with  spring  devices 

Weapons  of  76  mm  lVi.48  bl  weapons  of  76  mm 

B^T^:nr:.:B^BU^'arr::aiPpe:ll.h  0..,  devices  havlno 

rical  winding  spring  (figure  83). 


SPRING  DEVICE  CF  THE  76mm  M.48  E-1  GUN 


Disassembling  of  line  spring  device: 

- f‘r;r:„:dt.':bt"\h:"“drv!:e°:s 

_ turn  the  wing  of  the  fastener  backward, 

. remove  the  whel  and  the  spring  device  from  the  axle 


r6lllOV6  th©  Wil6i  unu 

Hkovice  box  from  the  whel,  proceed 
to  disengage  the  spring  de 

as  follows  : 


. love  the'  cotter  pin  from  the  nut  of  the  spring  device  shafh 
_ unscrew  the  nut  and  remove  the  washer, 

_ unscrew  the  spring  -^e  .rom^the  ee.-axle,^^  ^ 

_ to  take  out  the  spring  device  shall, 

- :::Ts:c;erlrrchT:s:;ew  tne  nu.  fastening  the  shaft  to 

. l^Tcisrtrw-h  unscrew  the  box  cover, 

_ take  out  the  shaft, 


U-Bto  i>64t  — 1^'  i&Gk  ^ 

^ ,g,^p  ,ati,Q^4d  dfee  u^l%E«e- 
rprwfg  device  ipoveb  ' and  the  bruised  biases  .ee®^b€d~^ 

«^!d,  the  -bpl-  -ciew  should  be  ce,bi0(?^d 

oolished^  :necessar.y  tue  b .. 

lock  -boll  us  lost  .G-Wfing  ^o  .%e 
:It  the  t>oi:  should  be  made  .acceidi 

of  toe  STW  ^2  -When  matong  the  dboit, 

th  g,c>o.e  an  ordei  to  oobiwn  fSt^ 

be  -fli-Vie-h  -Stortfug  to« 
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of  the  bolt  handgrip  when  assembling.  After  assembling  of  the  newly 
■node  bolt,  the  movement  of  the  bolt  and  the  position  of  the  handgrip 
should  be  checked. 


b)  THE  SPRING  DEVICE  OF  THE  GUN  76  mm  M..  48  B1A2 
Ai\D  iVi.  48  El  All 

Oisasseir.tolintj  oif  tne  spring  device  - To  disassemble  the 
spring  device,  proceed  as  follows  : 

_ place  a wooden  block  under  the  axle  and  lift  the  wheel  off 
tne  ground  of  which  the  spring  device  is  being  disassembled, 

_ unscrew  tne  front  and  rear  cover  of  the  spring  box  to  ena^e 
spring  to  expand;  prior  to  ttrts  the  safety  elements  should 
crewed  from  the  spring  device  box; 

_ turn  the  wing  of  the  fastener  backward, 

_ remove  the  wheel  and  the  spring  devise  from  the  axle, 

- disengage  the  spring  device  from  the  wheel,  fo,  what  tt  rs 
necessary  to  : 

- unscrew  the  front  and  teat  cover  from  the  box, 

::::  rr  i-.... .« ~ - •'  “• 

. ...  ..>•  - “ 

-icrtwo  part  spherical  bronze  seat, 

: :::: ::  :::r^:v:r^uto::^^e^^bL"r:;er . necessary 

owing  to  wear  of  the  rubber. 


follows  : 


TO  disassemble  the  fastener  of  the  spring  device,  proceed  as 

„u”  the  spring  device  fastener, 

Hpvice  lock  bolt,  proceed  as  follows; 
sloVsTr::  from  the  bolt  seat  and  pull  out  the 

doll.  „u,  the  semi-round  toilet  faste- 

_ from  bolt,  if  necessary,  take 

ner  with  its  spring. 

, • ripfects  may  be  encountered. 

By  spring  devices  the  folowrng  defects 

J breaking  of  the  spring, 

: -ol^nrpir Section  with  the  spring  device  shaft. 
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Breaking  of  the  spring  - When  the  spring  breaks  the  spring 

device  should  be  disassembled  and  the  spring  replaced;  if  no  spare 

spring  is  available,  temporary  solution  may  be  in  turning  around  the 
existing  spring.  When  attaching  the  rear  cover  with  the  rubber  bumper, 

the  cover  should  be  screwed  until  the  surfaces  become  flush  level  if 

the  cover  is  not  properly  screwed,,  the  spring  device  may  get  overloaded. 

If  the  cracking  of  tne  spring  is  not  noticed  immediately  after 
happening  and  the  gun  runs  for  a certain  period  iQf  time  with  the  spring 
broken,  the  broken  parts  may  damage  some  of  the  inner  surfaces  an 

therefore  the  interior  of  the  spring  device  should  be  inspected  and  aii 
the  damiaged  places  remedied.  , i j 

During  assembling.,  the  rubber  bumper  should  also  be  checked 
and  if  saggings  of  over  6 mm  f:-cm  the  basic  surface  are  found.,  tne 

rubber  bumper  fo  b®  rejlnced. 

Replocing  of  oronie  bearings  of  the  spring  device  - A hen  the 
bronze  bushings  wear  over  0.7  mm  in  diameter  and  when  inclination  of 

the  wheel  is  noticed,  then  replacement  of  the  bronze  bushings  should  be 

performed  as  follows  by; 

- disassembling  the  spring  device  and  measuring  tne  diameter 
of  the  bronze  bushings, 

- driving  out  the  worn  bushing  from  its  seating  and  making  a 

new  one  to  dimensions  shown  in  figure  84f 

- pressing  the  new  bushing  into  the  seating  and  making  the 

hole  for  passage  of  the  lubricant, 

- checkinci  proper  fitting  of  the  shaft  and,  if  necessary, 

touching  up  the  surfaces  with  the  scraper  and  cleaning  ,hem. 

When  making  new  bushings  care  should  be  taken  that  the  initial 
play  between  the  shaft  and  the  bronze  bushing  is  minimum,  i.e.  ihat  ,he 
shaft  revolves  in  the  bearing  uniformly  without  jarring.  L the  iniaa 
plays  are  greater,  the  bronze  bushings  will  wear  much  quicker. 

FH.tio,  in  the  c.nn.c.l.n  .f  .he  «’• 

. curing  ‘inct;r„."^ 

pusher  with  shaft  should  b polished  off  with  a 

there  are  traces  of  J^surface  on  the  shaft.  The 

semwound  stone  as  hardened  surfaces,  'ffhen  polishing 

■°,r  Lues  check  the  fitting  of  contacting  surfaces  by  using  minium. 
rnasm“  is  better  the  chances  of  undue  friction  are 

smaller. 


2.  REPAIRING  OF  THE  WHEEL 

The  guns  76  mm  ^-48  B-l  and  76  mm  BlAlI  are^  equipped 

r e::^d  ::rwrerri:r:oud^e:ur Utn^ 

•ach  type  of  the  wheel  an  appropriate  spring  device  is  provided  as 
indtlld  under  the  section  of  ..Repairing  of  Spring  Devices'  . 
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The  wheel  with  a pneumatic  tyre  type  B-1  A-lT  (figure  85) 

differentiates  in  method  of  mounting  from  the  wheel  with  a pneumatic 
tyre  type  E-1.  Besides  this,  the  wheel  type  B-1  Al-I  may  be  bulls  1" 

only  with  the  spring  device  B-1  A2,  and  it  differentiates  from  other  two 

wheel  types,  and  therefore  attention  should  be  paid  to  the  following: 

— the  interior  of  the  hub  and  m.ethod  of  removing  the  wheel 

and  the  axle  is  the  same  as  by  wheels  with  tyres  B-1A2  (figure 

86).  Removing  of  the  wheel  off  the  semi-axle  is  done  in  the  same  order 
and  in  the  manner  as  described,  for  the  wheel  with  a solid  tyre  type 

B-1A2,  , ^ . 

- the  wheel  itself  - rim  - is  fixed  to  the  hub  with  bolts  in 

the  same  manner  as  by  the  pneumatic  tyre  wheel  b-1  (figure  85A). 

Removing  of  the  wheel  - separating  it  from  the  hub,  as  well 

ving,  repairing  and  fixing  the  tyres  is  done  in  the  manner  described  tor 

the  pneumatic  wneel  type  B-1. 

o)  THE  WHEEL  CF  THE  GUN  76  mm  M - 48  B-1  (FIG.  85A) 

••  '««  -""I  - Thb  disass.mbUng  of  the  wheel 

is  being  performed  as  follows  : , r . 

1 To  remove  the  semi-axle  off  the  wheel  pioeeed  as  follows. 

_ unscrew  the  safety  screw  from  the  wheel  fastener  on  the 
semi-axle  (on  outel  side  of  the  wneel), 

„ unscrew  the  wheel  fastener  on  the  semi-axle  with 

scissors  wrench, Utt:;  T^ro'nt  ''1^ 
:;:L"'fht  hrlerj^er:!:;  wun  a wooden  hamm,er  at  fntervnis. 

J Bemove  the  smaller  rina  with  the  roller  bearln,  by  tapping 

With  0 copper  hammer  until  it  falls  off  the  niibt 

unscrew  the  fastening  screw  from  the  inner  tin, 

. unscrew  the  Inner  tin,  with  the  scissors  wrench. 

4.  To  remove  the  sprlnp  device,  look  proceed  ns  follows. 

- unscrew  the  screw, 

_ remove  the  plug  with  the  spring, 

rpmove  the  rubber  buffer. 

5.  Unscrew  the  fastenlna  screw  and  remove 

tho  wheel  it  is  necessary  to:  . 

6.  To  remove  the  whee  semi-axle, 

thm  wheel  fastener  safety  screw 

_ unscrew  the  wneer 

_ unscrew  the  fastener,  and 

_ remove  the  wheel. 

. I t the  rubber  tube  and  the  tyre 

By  this  wheel  only  defects  of  the 

may  be  encountered. 
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The  tyres  are  subject  to  injuries  from  cuts,  dents  and  chock 
on  the  road.  Travelling  with  defective  tyres  is  dangerous  beacuse  at 
any  moment  the  tyres  may  explode  and  this  woiild  cause  other  damages. 

After  each  travelling  the  tyres  should  be  carefully  checked. 
Glass,  hails,  stones  and  other  matter  that  gets  stuck  in  the  tyres 
should  be  removed. 


'Aiieh  damaging  of  the  occur  adhere  to  the  following: 

- change  the  tyre  if  the  extent  of  the  cut  has  reached  or 
injured  the  ply, 

- the  swollen  spot  on  the  tyre  indicates  that  its  interior  is 

daiTiaged.  In  such  case  the  tyre  should  be  changed  and  also  if  the 
plying  is  damaged, 

- small  cuts  on  the  tyre  shot  which  have  not  reached  or  gone 
into  the  plying  are  not  a reason  for  changing  tyres,  but  such  should 
comnand  close  watching, 

- big  cuts  by  which  it  is  almost  evident  that  plying  is  exposed 
to  further  injuries,  may  be  a good  reason  for  changin  the  tyre, 

- in  the  event  the  wear  of  the  tyres  is  uneven  owing  to 

inclination  of  the  wneels,  and  sharp  or  fan  shaped  edges  appear,  the 
tyres  should  be  interchanged  and  inclination  of  the  wheels  eliminated  by 

changing  the  bronze  bearings. 

When  the  show  wears  to  ah  extent  that  the  tyre  gets  smooth  in 
the  middle,  it  should  be  changed.  Such  tyres  should  be  re-conditloned  by 
vilcanization. 

It  will  not  be  possible  to  vulcanize  the  tyres  on  which  the 
wear  of  the  rubber  reached  the  plying. 

The  pressure  in  pneumatics  should  be  periodically  checked  and 

maintained  at  its  standard  of  2.75  atm.  When  checkin,  the  pressure,  the 
valve  should  also  be  checked  tor  teakage  o!  air.  For  determining  the 
pressure  an  accurate  gauge  should  be  used  always.  This  gauge  should 

be  periodically  checked  with  the  control  manometer. 

Never  should  the  pressure  in  the  tyres  be  determined  by  visial 
estimation  or  by  kicking  the  tyre.  The  pressure  should  be  checked  only 

when  the  tyres  are  cool. 

Removing  the  tyre  from  the  wheel  - To  remove  the  tyre  from 

the  wheel,  proceed  as  follows  : 

- unscrew  the  nuts  which  tie  the  hub  to  the  wheel  disc  and 

separate  tne  wheel  from  the 

_ release  the  air  from  the  tube, 

by  means  of  the  accessories  for  expending  the  tyre,  remove 

the  tyro  edgo  from  its  seating  on  the  rim  of  the  wheel,  taking  care  not 
to  damage  the  tube, 

take  out  the  tube,  taking  care  not  to  damage  the  air  valve 
body  while  piling  the  tube  out. 

For  pulling  out  the  tube  from  the  tyre,  sharp  objects  must 

not  be  used. 


omaii  punctures  on  the  tube  may  be  repauea  wiin  ruouci 

patching  tools  which  are  located  in  the  ,, Spares,  accessoriBS  and  tools 
set"  of  the  gun. 

Seriously  damaged  tube  should  be  replaced  with  a new  one. 

Mounting  if  the  tyre  on  the  wheel  - When  mounting  tyres  on 
the  wheel  adhere  to  the  following  : 

~ by  means  of  the  tyre  bar  from  the  ,, Spares,  accessories  and 

tools  set"  of  the  gun,  get  the  edge  of  the  tyre  over  the  wheel  rim, 

- for  easier  fixing  smear  the  tyre  edges  with  soap, 

- insert  the  tube  into  the  tyre,  taking  care  that  it  does  not 

crease  and  that  the  air  valve  coincides  with  hole  on  the  wheel  rim, 

- pull  the  air  valve  through  the  hole  on  the  wheel  rim, 

- put  some  air  into  the  tube  and  release  it  several  times  so 

that  tube  may  find  its  proper  place  in  the  tyre, 

- whit  the  tyre  bar  get  the  second  edge  of  the  tyre  on  the 

wheel  rim,  making  sure  it  fits  properly  in  the  rim, 

- fill  the  tyre  with  air  up  to  the  standard  pressure  and  put 

the  cap  on  the  valve, 

_ place  the  wheel  on  the  hub  and  tighten  with  nuts. 


b)  THE  WHEEL  OF  THE  GUN  76  mm  M - 48  B-1  A -2  (ficc  86) 

,f  - TO  remove  .he  wheel  it  lo  necessory  to: 

- unscrew  the  safely  screw  from  the  outer  side  of  the  hu  an 
use  the  wrench  to  unscrew  the  hub  cover, 

_ remove  the  cotter  pin  from  the  semi-axle  nut. 

- unscrew  the  semi-axle  nut, 

- by  li,ht  tapping  pull  out  the  wheel  and  the  semr-oxle, 

. unscrew  the  safety  element  from  the  bronze  ring  and  unscrew 

.he  t;/;r;/rgs°li  rouer  bearings  from  the  hub 

with  a piece  of  hard  wood. 

„ ..  should  be  necessary  to  disassemble  the  hub  cover, 
proceed  os  follows^:  pc.  .he 

pofcy  ^e.i«.,^^^Jhe^^huL^ 

, . h..l  - To  mount  the  wheel  reverse  the  above 

Mounting  of  the  w following  '• 

procedure,  paying  attention  o bearings  in  the  wheel,  they  should 

_ prior  to  placing  tho  roU  b ,p  e,ebe  sure  that  the 

be  first  well  washed  and  f^^  “"tre  damaged  rollers,  the  bearing  should 

rollers  are  not  damaged:  if  there 

be  replaced,  hparinas  should  be  greased  with  bearing  grease 

- the  faultless  bearing  hollow  space  in  the 
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bearing;  with  bearings  so  greased  no  additional  grease  should  be  put  into 
the  hub  because  the  grease  in  the  bearings  would  be  sufficient  until  the 
next  regulat'igreasing, 

— make  sure  that  the  bearings  are  well  protected  from  getting 
dirty  before  they  are  pladed  into  the  hub, 

— do  not  use  great  force  to  insert  the  bearings  into  the  hub  as 
to  avoid  damaging  of  the  bearing  ring  edges, 

— replace  the  felt  sealing  on  the  felt  holder  if  too  worn;  prior 
to  inserting,  it  should  be  saturated  in  spindle  oil, 

— when  attaching  the  wheels  on  the  semi-axle,  make  sure  that 
left  wheel  is  on  the  left  side  and  the  right  side  of  the  gun  viewed  in 
the  direction  of  travel, 

— after  mounting  of  the  wheel  and  tightening  of  the  bearing  with 

the  nut,  loosen  the  nut  slightly  and  check  the  rotating  of  the  wheel  and 

then  insert  the  cotter  pin  in  the  nut, 

— properly  mounted  wheel  must  not  have  any  play  on  the  semi- 

axle and  must  not  rock. 

The  wheel  defects  - The  defects  on  the  wheel  may  show  up  on 

the  metal  portion  or  on  the  tyre. 

On  the  wheel:  If  the  loading  ring  should  fall  out  of  the  seating 

on  the  wheel  body,  it  ought  to  be  replaced  with  a spare  one  or  a new 

made  according  to  dimensions  shown  in  figure  87,  If  the  sieatihg'Ofithe  iTaading  ring  on 
the  wheel  is  too  worn,  it  should  be  enlarged  to  4 12.50  - 12.53  mm  and 
small  steel  bushing  forced  into  it.  The  outer  diameter  of  the  bushing 

should  be  4 12.52  mm,  and  the  inner  diameter  within  the  limits  of  10.30 
to  10.50  mm,  and  the  length  ought  to  be  12  ram.  After  pressing  in  of  the 

bushing  the  loading  ring  should  be  attached  and  tightened  with  the  nut 
under  which  a spring  washer  is  firstly  placed.  After  checking  that  the 
loading  ring  may  be  rotated  freely  in  ist  seating,  the  nut  should  be 

secured  in  order  not  to  get  loosened  when  riveting  the  end  of  the  screw. 


.u  wears  in  time  so  much  that  the  skidding 

The  tyre  on  the  w When  the  diameter  of  the  tyre  is 

preventing  grooves  totally  t to  the  shop  for  the  purpose 

reduced  to  630  mm,  the  wheel  shou  d 
of  removing  the  old  and  attaching  e ^ 

Replacing  of  the  mechanical  Injurien  or  aging  of 

■vhen  big  pieces  ate  broken  off  o»  g p, elected 

the  rubber.  The  tyres  age  muc  quicker 

against  sun  rays  when  not  in  • ,Pe  tyres 

Under  conditions  of  proper  manufacture 

should  be  re-newed  every  ‘5  V^Jro._^th__^^ 

regardless  whether  the  ‘T'®®  severe  cold  weather,  sun  rays, 

the  influence  of  high  the  tyre  may  be  shorter, 

tamination  or  lubricating  oi  , , factory  for  the  purpose  of 

Prior  to  sending  the  wheels  should  be  checked, 

attaching  new  tyres,  the  f be  possible  to  renew  the  tyrgs 

If  the  wheels  are  It  in  the  vulcanizing  mould.  Checked 

because  the  wheel  J ' ,‘Cs  : 

metal  portion  of  the  wheel  as 
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- check  to  see  that  there  are  no  eracks  on  the  metal  part  of 
the  wheel, 

- the  tapered  surfaces  on  the  rim  of  the  wheel  must  not  be 
injured  and  if  injuries  do  exist  they  should  be  eliminated  by  filling  or 
bymachining  on  the  lathe, 

- check  the  alignment  of  the  wheel  by  rotating  it  on  an  axis 
between  center  points  according  to  figure  88, 

- if  found  that  the  wheel  is  deformed  up  to  2 mm,  then  it 
should  be  machined  on  a lathe,  held  centered  between  center  points,  as 
shown  in  figure  88, 

- if  the  deformation  of  the  wheel  is  greater  than  2 mm,  the 
wheel  must  be  discarded  because  on  such  .wheels  renewing  of  the  tyre 
will  not  be  possible. 


3.  REPAIRING  OF  TRAILS 

By  trails  the  following  defects  may  appear: 

a)  loose  trails  in  march  position, 

b)  defective  trails  connection, 

c)  breaking  off  of  the  bolt  head, 

d)  defective  trails  fastener  in  fire  position. 

,•  rirrr.;:: ... ... » ■■ 

n nn  all  joints  and  then  finished 

nrr^f'r^irfr.  roura  he  repafrea  hy  »efdlna  on  and  .hen  frnrshed 
n shown  in  fidure  95.  ,3,emblln,  the  trolls  for  march 

^'rUrf  r'fiJe  position  should  he  cheched.  Easiness  of 
>osition  and  then  fo  by  these  repairs. 

issembling  must  no  i t i s 

b)  If  the  • fs  ^Vr^'the  march, 

‘ ” V/.:  ‘sei  “.ha‘.°th:  ‘connect:,  body  .r'’  the 

r:;  shouM  he  c‘on.rary  d.assemb.e  .he  con^c.or 

be  necessary.  broken  off,  emoothen 

k T f the  bolt  head  ^ ® ,,  , .^e  old  welding;  this 

- “k"  Toi  r/ -.%:t:r.h:  head  »„  ..  >0..  ^as^  .ouows  . 

applies  to  the  dead  on  ^ 1 an  the  welding  good 

r rthir'llef  r . a ^ et.roae..  ^ mm.  The 

and  then  make  further  one 
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electrodes  which  are  to  be  used  for  welding  should  be  completely  dry 
and  therefore  prior  to  using,  the  electrodes  ought  to  be  dried  at  a tempe 

rature  of  SOO^e  at  least  for  one  hour. 

d)  If  breaking  of  trails  fastener  occurs  in 
fire  position,  then  it  should  be  replaced  with  a spare  fastener  or 

a new  one  made  according  to  the  sample^ 

To  bend  the  trails  fastener  handle,  heat  to  900  — 1000°C  and 

bend  in  hot  condition. 

To  remove  the  broken  fastener,  proceed  as  follows: 

— remove  the  stop  screw  safety  element, 

— unscrew  the  stop  screw, 

— remove  the  trails  fastener  by  pulling  up. 

After  making  a new  fastener,  assemble  and  check  functioning  of 
spreading  out  and  closing  of  trails  and  if  necessary  smoothen  the  surfaces. 


4.  REPAIRING  OF  THE  BARREL  COUPLINGS  WITH  THE  HYDRAULIC 
RECOIL  BRAKE  AND  THE  RECUPERATOR 

If  the  coupling  is  not  in  good  order  and  does  not  tie  the  barrel 
with  the  piston  rods  firmly,  then  during  firing  the  recoiling  parts  may  move 
freely  backward  and  cause  undesirable  consequenceso  Therefore  the  strength 
of  the  coupling  handle  spring  must  securely  hold  the  handle  In  the  seating 
when  the  barrel  is  connected  with  the  piston  rods.  If  this  is  notthe  case, 
then  the  spring  should  be  replaced  with  a spare  or  a new  one  made 
according  to  figure  No. 69. 

After  changing  of  the  spring  the  firmness  of  the  connection 
should  be  checked. 

It  most  be  mentioned  that  the  coupling  disjoins  most  frequently 
during  recuperation  of  the  barrel,  and  especially  if  the  recuperation  is  tco 
fast  and  the  springs  weakened. 


5.  REPAIRING  OF  THE  EQUILIBRATOR 
By  equilibrators  the  following  defects  may  appear: 

-i  uneven  functioning, 

defective  steel  wire  rope  of  the  equilibrator. 

Uneven  functioning  of  the  equilibrator  (figure  89).  - The  uneven 

functioning  of  the  equilibrator  may  be  caused  by  weakening  of  the 
equilibrator  spring  or  pulling  out  of  the  steelwire  rope  from  its  seating. 

If  the  equilibrator  spring  has  weakened,  then  at  great  elevations  of  the 
barrel  it  will  be  felt  that  the  elevation  mechanism  is  working  with 
difficulty.  In  such  cases  the  cradle  should  be  removed  and,  from  the 
front  side,  the  strength  of  the  spring  adjusted  with  a wrench,  the  cradle 
replaced  again  and  functioning  of  the  barrel  elevation  mechanism  tried. 

If  after  adjustment,  the  standard  force  on  the  handle  of  the  mechanism  is 
obtained  at  great  elevations  of  the  barrel  and  functioning  of  the  mechanism 
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with  diiiiculties  at  depressions,  then  the  spring  hasweakened  to  the  extent 

that  it  should  be  replaced  with  a spare  one. 

Notice : Disassembling  of  the  eguilibrator  should  be  done  only  by 
means  of  the  special  tool  from  the  ,, Battery  Set  of  Spares,  tools  and 
accessories". 

After  replacement  of  the  spring,  the  functioning  of  the  elevation 
mechanism  should  be  checked  and  if  necessary  adjustment  of  the  eguilibrator 
spring  made  so  that  the  mechanism  works  uniformly  both  at  great  elevations 
and  depressions. 

Defective  steelwire  rope  of  the  equilibrator  - If  the  steelwire 

rope  of  the  equilibrator  stretches,  functioning  of  the  barrel  elevation 
mechanism  will  be  difficult.  In  such  cases  the  lengths  of  the  equilibrator 

springs  should  be  checked  and  if  these  are  not  shorter  than  380  mm,  then 
the  equilibrator  steelwire  rope  ought  to  be  checked  to  see  tha  it  did  not 

get  pulled  out  from  the  head  in  which  it  is  cast.  The  cast  places  m 
the  head  should  be  examined  and  if  the  steelwire  rope  is  partly  pu  led 
, iheo  the  mixture  of  lead  and  tin  50 1 50  with  which  the  steelwire 
ro»;  fs  cast  into  the  head  should  be  melted  ond  the  knots  on  the  rope 

ry/^raterhcwere'Zr*^:  rtUTth:  sleeLlre  rope  should  be 

“Th'e  proper  lenath  of  the  steelwire  rope  measured  between  the 
heads  should  be  from  37U  to  385  mm, 

„ the  steelwire  rope  is  lohoer.  t»e  working^  L 

should  be  tried  by  adjusting  with  the  nu  ‘ melted 

stretched  too  much  then  T . h'  .re  rooe  cost, 

and  steel  washer  ploced  under  the  kno.  and  .he  r . 

there  are  broken  wires  In  Ihe  rope  1.  should  be  replaced 

With  a spare  one.  ^ell 

Care  should  be  taken  to  have  steel^^^ 

greased  and  special  . lubricated  by  dipping  in  oil  prior  to 

damaged  by  corrosion  and  that 

replacing. 


6.  repairing  of  the  muzzle 


brake,  (figure  90) 


By  the  muzzle  brake  time  after  firing  of  a 

■y  bend.  A check  of  this  shou.d  b material  may  bend 

rger  number  of  rounds,  ,he  opening  of  the  brake, 

duce  ploy  between  the  prol 

,£  the  discs  of  the  -sta  the 

ake  should  be  unscrewed  from  the 

^^Thr’mussle  brake  shou.d  Ih.  - 

entered  and  .he  ^ -3  mm.  bb-M  be  -c^-d  ,, 

"er  ,1.0.00,.  men  the  ...uu^ 
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screwed  into  the  barrel  mantle  again  and  fastened  on  both  sides  (figure94), 
taking  care  that  it  is  screwed  on  so  much  that  the  fastening  screws 
enter  the  seatings  of  the  muzzle  brake  and  that  the  marks  for  the  reticle 
pattern  cross  are  in  proper  position. 


7.  CHANGING  OF  SLIDES  ON  THE  MANTLE 

The  slides  should  be  replaced  when  they  wear  off  in  width 

over  162.5  mm. 

To  replace  the  slides,  proeeed  as  follows  : 

— find  and  mark  the  screw  spots  which  hold  the  slides  to  the 

mantle, 

— cut  iin  the  screws,  the  screwdriver  recess  and  unscrew  the 

screws, 

— drive  out  the  worn  slides  under  a press,  and  if  a press  is 

not  available-  then  reduce  their  thickness  with  a machine  and  drive  out, 

— machine  the  outer  surfaces  of  the  new  slides  definitively  so 

that  they  may  be  pressed  into  the  seatings  on  the  mantle  and  the  inner 

surfaces  should  be  machined  only  r|ughjl.y^  'ccording  to  figures  91  and  92, 

drive  in  the  finished  slides  into  their  seatings  with  a hammer 

but  bear  in  mind  that  tiH-  slides  must  be  within  the  prescribed  tolerances 

and  greased  because,  otherwTg©,  driving  of  the  slides  may  cause  cracking 

of  the  mantle, 

— after  pressing  in  of  the  slides,  drill  new  holes  in  the  mantle 

and  screw  in  tightly  the  brass  screws  according  to  figure  93  and  cut 

off  the  screw  heads, 

- place  the  mantle  in  the  machine  for  the  purpose  of  griving 

the  slides  the  final  finishing, 

- when  placing  the  mantle  in  the  machine  make  sure  that  the 

slides  are  parallel  with  the  mantle  axis  both  horizontally  and  vertically, 

after  machining,  place  the  mantle  with  the  new  slides  on  the 
cradle  and  check  the  possibility  of  assembling  with  the  muzzle  brake, 
the  barrel,  the  breechring  and  the  cradle, 

if  necessafy,  adjust  the  bronze  slides  with  the  scraper, 

- after  fitting  of  the  slides  with  the  cradle  drill  holes  in  the 

slides  47,  but  prior  ' to  doing  this  remove  the  lubricating  cups  from  the 

- wtlh  a semwound  cold  chisel  4 mm  widc.make  a sigzcc  groove 

for  lubricating  the  surface  contacting  the  cradlel  this  groove  should  pass 

over  the  lubricating  cups  holes, 

clean  well  the  slides  and  lubricating  cup  holes  from  residue 

matter,  ^ lubricating  cups  in  the  mantle  (figure  94), 

_ check  the  quadrant  level  plates  on  the  breechilng  and  if 
necessary  adjust  so  that  the  digressions  do  not  exceed  1 ^o, 

- perform  the  artificial  recoiling  of  the  battel. 


G.  THE  FINAL  INSPecilON  AND  CONTROL  AFTER  REPAIRS 

After  completion  of  repairs  on  the  gun  it  is  obligatory  to  perform 
the  final  inspection  in  order  to  check  the  quality  of  the  work  done.  The 
results  of  this,  inspection  are  entered  in  the  special  report  which  is 
being  kept  as  a document  concerning  the  performed  repairsi. 

The  inspection  report  should  include  the  following: 

— the  title  of  the  organisation  which  made  the  repairs, 

— the  date  of  repairs  performed, 

— the  number  of  the  gun  repaired, 

— type  of  repairs,  parts  or  assembli.JS  of  the  gun, 

— the  condition  foung  during  inspection, 

— what  gougings  and  adjustments  were  made  during  this  inspection, 

— behavior  of  the  gun  during  firing. 

If  also  firing  of  the  gun  is  prescribed  for  checking  the  repairs, 

then  prior  to  signing  of  the  report,  the  behaviour  of  the  gun  during 
firing  is  entered  and  also  the  condition  during  the  Inspection  after  firing. 


a)  THE  PROCEDURE  DURING  THE  FINAL  INSPECTION 

The  final  inspection  of  the  repaired  gun  should  be  reformed  on 
a level  platform.  Aside  of  the  general  inspection  should  be  given  to: 

- the  completeness  of  the  gun  and  the  belonging  „Spares, 
accessories  and  tools  set*% 

_ checkin,  the  connection  of  the  borrel  with  the  breechin,. 
mantle  and  the  muzzle  brake  connection  with  the  mantle, 

checkin,  the  condition  of  hortel  bore  and  comparing  the 
condition  "of  1h“  barrel  with  the  condition  entered  in  the  ,un  log  book  ^ 

- measuring  of  the  forcing  cone  depth  and  entering 

""  rcLckin,  of  the  breechblock  functioning  by  opening  and  closing 

it  several  times, 

- :::Li:r:;r:uuc  broke  andpunmg 

_ separating  the  recoiling  Y semi-automatic, 

i.  bock  and  pushing  ^ gating  mechanisms  of 

_ Checking  the  work  of  %^^^ersing  and  elevating  mec- 

the  barrel;  the  force  required  4 ,,g  and  3 kg  respectively, 

hanisms  cranks  must  not  e Q traversing  and  elevating 

_ checking  the  P I/4  turn  of  the  circle, 

luechauisms;  it  must  not  Qr-  - - 


aepression,  test  the  functioning 


of  the  equilibrator. 
me  ecuiliMemr'""'  -ii-on-Cln,  ol 

- cneck  the  eosiness  ot  disassembling  oi  tne  „„„  in  oaek 
loads  and  assembling, 

- check  to  see  whether  the  v/ heels  ore  mutually  parallel  botr. 
in  horizontal  and  vertical  levels, 

- check  the  easiness  ol  connectinc  the  front  and  rear  trail  of 
tne  carriage, 


— check  the  tixina  o:  the  shields , 

— check  the  stuftinc  box  one  the  pressure  in  the  recuperator 
and  then  pull  back  the  our.  severe’,  times 

— perform,  the  reel  i fica  tion  o:  the  sightino  devices. 


b;  ARTcIClAL  RECOILING 

The  artificiG!  recoiling  or  the  barrel  should  be  performed  after 

each  repair  of  tne  hydraulic  brake  and  the  recuperator  or  repair  of  other 

assembles  for  wkich  this  is  especially  emphasized.  The  artificial  recoiling 

should  be  performed  with  at  least  three  pullings  back  if  not  prescribed 
otherwise  for  individual  repairs. 

Aside  from  this  ‘•he  hyrirnnl'c  brake  and  the  ’■ecuperator  of  this 

gun  should  be  artificially  recoiled  every  moni  if  no  firing  of  the  gun 
was  performed  during  this  period  of  time. 

The  hydrauluc  brake  and  the  recuperator  have  relatively  bing 
finely  machined  interior  surfaces,  which  are  subject  to  damaging  if  not 
in  use,  The  most  criiical  factors  which  cause  slow  deterioration  of  the 
material  is  the  corrosive  effect  of  the  jointings  which  are  dry  or  having 

a Eosr  casting  of  flu'id  on  them.  During  a longer  period  of  ideness  of 
the  weapon,  due  to  the  effect  of  the  fluid  the  jointings  may  create  a 
sour  reaction  on  their  surface  which  has  a very  corrosive  effect  especiall 
at  contacting  places  with  the  cylinder  or  the  piston  rod.  By  moving  the 
piston  rod  and  the  floating  piston  this  acid  is  being  eliminated  with 

the  estabilishing  of  a fresh  coat  fluid  on  the  Jointings.  This  movement 

is  in  fact  the  so  called  artificial  recoiling.  By  artificial  recoiling  bathing 

of  the  jointings  and  the  recoiling  parts  with  the  fluid  is  being  performed 
and  thereby  the  possibility  of  appearance  of  corrosion  is  eliminated, 
because  the  fluid  cancels  the  acid  created  at  the  place  of  sealing. 


follows  : 


The  forces  required  for  performing  artificial  recoilings.  are  as 


_ at  the 
-I  at  the 


start  of  recoiling  the 
end  of  recoikng  after 

2 00,  nirri. 


necessary  force  is  500  kgr, 
drawing  out  of  the  hydraulic 
the  necessary  force  is  bOo  A.gr, 
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The  artificial  recoiling  is  performed  with  a barrel  pulling  back 
device  or  in  emergency  by  man  power. 

For  the  purpose  of  proving  the  work  of  the  semi-automatic  of 
the  hydraulic  recoil  brake  and  the  recuperator  it  is  necessary  to  perform 
artificial  recoiling  of  the  barrel  under  elevation  of  0°  and  45°. 

Prior  to  starting  the  artificial  recoiling  of  the  barrel,  make 
sure  that  all  surfaces  are  dried  and  that  there  are  -o  trades  of  fluid; 
the  same  should  be  done  after  completion  of  the  artificial  recoiling. 

When  recoiling  under  0°,  an  empty  cartridge  case  should  be 
inserted  in  barrel  and  the  work  of  the  semi-automatic  observed  during 
recuperation, 


c)  TEST  FIRING 


For  each  individual  case  the  instructions  hereinafter  prescribe 
whether  firing  should  be  carried  out  after  repairs  and  under  what  conditi- 
ons to  perform  the  firing. 

Prior  to  firing  a detailed  inspection  of  the  weapon  should  be 
madet  as  stipulated  under  G a/  and  also  art-lficial  recoiling  of  the  weapon 
should  be  performed  before  firing^ 


Firing  should  be  performed  after  the  following  repairs: 


1.  - After  changing  of  the  hydraulic  brake  piston  rod  head,  the 

firing  should  be  performed  with  one  round  each  under  barrel  elevation  of 
3°  and  45°,  using  the  number  four  propellant  change. 

2,  - After  complete  disassembling  of  the  hydraulic  brake  and 

the  recuperelor  for  the  purpose  of  cleonin,  « 

be  performed  with  one  round  each-  under  barret  elevation  of  0 and  45 
using  the  number  foiif  propellant  charge. 

h After  changing  any  rubber  chaped  jointing  in  the  hydraulic 

brebe  endin' :e''::crp:r:tor!  oh^  round  shou.d  be  ^ed  usfnp  .he  number 
tour  properllan.  charge  under  barret  elevation  a.  choice. 

4.  - After  reducing  the  ‘J.^^f^^tr^Cionr  under  E 

cylinder  to  minimum  dimensions,  presen  elements  of  the  weapon 

r feh^r  rel:r  t^r.he  r ellhce  of  tnese  ports  rs  reduced, 

‘“^"or  rc:d':::::l:;r:e:a„.-  charge  number  four  under 
elevation  U°,  cvmollnnt  charge  (Pm--^  100  kg/cm), 

performed,  .ben  above  firings 

If  a major  repair  on  the 

should  be  performed  under  elevation  placed 

, The  weapon  which  Is  b-"’  ° must  be  well  rammed  into 


Z 'arounr 'Wen  necesjery  Jhe^uoik 


beam  as  to  obtain 
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The  firing  should  be  performed  with  inert  shells  if  possible; 
however,  when  firing  with  overpressure  this  is  obligatory. 

The  function  of  the  weapon  should  be  observed  from  the  shelter 
during  each  round  fired.  After  each  fired  round  the  recoil  length  should 
be  checked,  which  must  be  within  the  limits  described  in  the  hydraulic 
recoil  brake  regulating  instruction,  A check  for  any  fluid  leaks  on  the 
stuffing  boxes  or  any  other  difficulties  should  be  made. 

After  completion  of  firing,  artificial  recoiling  should  be  performed 

for  the  purpose  of  observing  the  barrel  recuperation  which  must  be  smooth 
without  interruptions  or  knocks. 

After  completion  of  firing  the  sighting  devices  and  the  function 

of  traversing  and  elevating  mechanisms  should  be  checked. 

The  barrels  of  the  repaired  weapons  should  be  cleaned  and 
washed  after  firing  in  soapy  water.  In  case  when  such  weapons  are  to  be 

stored  or  transported  over  a long  distance,  at  least  three  days  after 
washing,  the  barrel  snould  be  subjected  to  standard  cleaning  once  more 
and  then  definlffi-yely  greased. 


H.  The  HYDRAULIC  RECOIL  BRAKE  REGULATING  INSTRUCTIONS 

The  hydraulic  brake  assures  the  prescribed  barrel  recoil  length 
if  it  is  properly  regulated,  i.e.  if  the  parts  are  properly  assembled  and 
if  the  prescribed  basic  position  is  achieved, 

The  hydraulic  brake  is  provided  with  a counter  piston  rod  of 
24  mm  diameter  with  four  longitudinal  grooves  set  in  cross  position.  Two 
mutually  opposite  grooves  are  6 mm  wide^  and  the  other  two  are  4 mm 
wide.  The  narrower  grooves  are  mutually  equal  in  length  and  are  shorter 
than  the  other  two  with  wider  grooves.  The  narrow  grooves  determine  tne 
short  recoil  lengths  at  elevations  of  40°  and  up.  The  two  wider  grooves 
of  unequal  lengths  are  layed  out  up  and  down. 


When  the  weapon  is  properly  assembled  at  the  elevation  of  0°. 
the  longer  groove  (895  mm)  must  be  located  on  the  upper  =tde  of  the 
counter  piston  rod  and  in  litre  with  the  hole  on  the  p.ston  rod  head. 

The  counter  piston  rod  is  located  In  the  hollow  . 

rod.  The  flow  of  fluid  which  Is  “70  — 

through  four  holes  rod  head  and  the  relation  of 

7„?:r;r;to7ro7r:o:es  a.  tne  elevation  ' 0^1  Is^  sh^n^tn  figure  98. 

The*'plst7“7,  f e!‘7  77  rod  head  are  stationary  during  tahlng  of 
elevations  or  regulating. 

The  counter  piston  attached.  The  bevel  gear  sector 

^rth?  -::nter“  77  tod  IS  thterge^ed  with  mr77it 

7ro::  777071077777777,00108  pomon  o.  .0  recot. 

length  regulator  rod.  connected 

The  recoil  length  regulator  ro  one  anti“clockwise 

with  a nut  having  double  be  changed  by  timing  the  nut. 

twist,  so  that  the  length  of  th  ^ in  the 

The  other  end  of  the  rod  carr  carriage,  The  curve  of  the  cam  is 

cam  groove  which  is  fixed  ^e  ^ ibe  barrel  elevations  from 

made  so  that  it  moves  the  ^°d/urmg^J  ^i,,ntions  the  rod  stands  still. 

10°  to  '40°,  while  on  greater  o.  • sectors,  th 

ey  moving  the  rod  J-sJ^  the  . ,n^.od^^^ 

r77r"cf7s  ‘7oyes^  is  being  -naed 

77'7ipn7rt::  777  Jettl.^.  7 rnt7p7ton 

7^r7:ls:^h:^77owtn,_^^hcl^s^.rom^th^^^^  trough 

piston  rod  head  are  c os  ^^^ower  and  shorter  groov  ^g^^^ing,  the 

the  hole  on  the  si  e moment  when,  ^ j ,j  flowing 

flowing  takes  place  a""-  '-P  ‘ „ after  what 

piston  tod  head  passes  these 
holes  are  closed. 


After  completion  of  adjustments  it  is  not  necessary  to  check  the 
barrel  recoil  length  at  all  elevations;  checking  under  elevations  of  0 and 
40°  or  45°  would  he  sufficient. 

If  the  recoil  lengths  do  not  correspond  to  the  above  values 

owing  to  worn  parts,  the  adjustment  may  be  made,  i.e.  shortening  of  the 
recoil  on  the  spot.  In  such  case  the  lock  nuts  on  the  rod  should  be 
loosened  and  the  nut  on  the  rod  turned  so  that  turning  of  the  counter 
piston  rod  to  left  is  achieved  (when  looking  in  the  firing  direction).  For 
the  purpose  of  shortening  the  recoil  length  the  rod  may  be  moved  maxim 

2 mm  because  by  moving  it  over  2 mm  the  recoil  length  would  be  great 

at  greater,  elevations. 

If  after  moving  the  regulator  rod  for  2 mms  the  recoil  length 
is  not  brought  within  the  above  limits,  then  the  worn  out  piston  rod  hea 

should  be  replaced  with  the  spare  head  along  with  the  necessary  work 
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After  completion  of  adjustments  it  is  not  necessary  to  check  the 
barrel  recoil  length  at  all  elevations;  checking  under  elevations  of  0°  and 
40°  or  45°  would  be  sufficient. 

If  the  recoil  lengths  do  not  correspond  to  the  above  values 
owing  to  worn  parts,  the  adjustment  may  be  made,  i.e.  shortening  of  the 

recoil  on  the  spot.  In  such  case  the  lock  nuts  on  the  rod  should  be 
loosened  and  the  nut  on  the  rod  turned  so  that  turning  of  the  counter 
piston  rod  to  left  is  achieved  (when  looking  in  the  firing  direction).  For 
the  purpose  of  shortening  the  recoil  length  the  rod  may  be  moved  maximum 

2 mm  because  by  moving  it  over  2 mm  the  recoil  length  would  be  greater 

at  greater,  elevations. 

If  after  moving  the  reg,ulator  rod  for  2 mmc,  the  recoil  length 
is  not  brought  within  the  above  limits,  then  the  worn  out  piston  rod  head 
should  be  replaced  with  the  spare  head  along  with  the  necessary  work 
prescribed  in  section  E. 


I.  Oe -COPPERRIZATION  OF  THE  BARREL  BORE  INSTRUCTIONS 


The  barrel  bore,  after  a greater  number  of  rounds  fired  may 
suffer  from  accumulation  of  copper,  f/iost  frequently  the  main  copper 
accumulation,  appears  at  about  300  mm  from  the  centered  slope  of  the 
barrel  and  further  toward  the  muzzle  of  the  barrel  the  thickness  o t e 
copper  layer  is  decreasing,  The  thickness  of  the  copper  layer  epen  s on 
tne  number  of  rounds  fired  os  well  os  of  ttie  propellant  chorge  strength 

most  frequently  used.  The  thickness  of  the  copper  layer  may  reach 
even  0.3  mm. 

In  the  following  cases  the  copper  accumulation  in  the  bore 
the  barrel  should  be  removed: 

- if,  owing  to  copper  accumulation  the  muzzle  velocity  falls 

off,  and  the  reason  is  not  the  worn  bore, 

- If  the  vlsuol  inspection  of  the  barrel  bore  for  defects  or 
fissures  must  be  made. 

B,  barrels  from  which  minor  numbers  of  rounds  were  fired  may 
also  come^.o  slight,  decrease 

fired.  This  will  ,he  change  from  stronger  to 

U made,  -uolly  the  tendency  toward  Increase, 

:'o„Vm“ro‘:dl.l:efas“tirrs";rVp°:  of  .0  barrel,  until 

the  copperlzation  of  the  barrel  becomes  stable. 

Thus.  If  the  switch  from  bl,  to  -“/-tarrand  ':o7 
made,  the  first  lew  rounds  should  ® these  conditional 

taken  In  account  Xron°in  the  larrel  (provided  the  layers  are  not 

I^rthlcrhorro'  i:S:cro:  the  bamstic  characteristic 

The  barrel  should  neve,  be  discarded  because  of  copperlzation. 

put  in  abov:  mentioned  cases  it  ought  to  be  de-copperuzed. 

( tho  hnrrel  bore  is  performed  chemically 
with  soJ'Tn  tr'-rToernU  affect  the  material  of  the  barrel. 

The  characteristics  of  the  solution  R-56  follow: 

: rr  1:“':!:  dr::  ::i:r-rs  efficiency  dpes 
"“r  :h7s:::::on"r:r:  rr:.  it . no.  mfiammobie  no, 

e.pfoslve_an^^do.Jt  ...ion  Is  very 

.Simple  and  does  reguire  specially  trained  labor, 
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water  once  more  and  dry  the  bore  with  r 
barrel  bore  is  ready  for  de-copperization. 


THE  PROCEDURE  FOR  DE -CCFFERIZATION  OF 


BARREL  BORE 


1 — On  the  well  cleaned  and  de 
end,,  the  sealing  disc  with  rubber  sealing 
should  be  first  examinfed  to  make  sure  it 
collar  on  the  barrel  just  below  the  muzz 
ling  disc  by  means  of  two  screws.  By  t 
ling  disc  should  by  well  lightened  again; 
insure  sealing. 


nd  de-greased  barrel  on  the  muzzle 
paling  is  attached.  The  rubber  sealing 
ire  it  is  not  damaged.  Attach  the 
muzzle  and  connect  it  with  the  sea- 
By  tightening  the  wing  nust,  the  seo 
against  the  muzzle  face  surface  lO 


The  sealed  barrel  shou 
means  of  the  appropriate  clamp 
figure  99);  before  this  the  azoti 
cart.  Be  sure  to  tighten  and  ft 
in  vertical  position.  In  this  ma 
otherwise  there  would  be  dange 
bore  and  this  could  have  undes 

If  no  cart  is  available 
vertical  position  in  a manner  s 
out  of  the  solution  from  the  be 


a men  be  set  in  vertical  position  and  by 
it  is  being  fixed  on  the  azote  cart  (see 
bottle  ought  to  be  removed  from  the 
me  barrel  on  the  cart  so  that  it  keeps 
barrel  will  be  safe  from  swinging, 
of  spFiling  the  solution  from  the  barrel 
rable  consequences. 

the  sealed  barrel  should  be  fixed  in 
dtable  to  enable  easy  and  safe  pouring 
:rel  after  de-copperization. 


on  Ms 'waist, 

opening  on  the  chambe.  si  e men),  should  wear  rubber 

All  personnel  engaged  m de-coppe...  orometion  of  their  eyes  because 
aprons,  boots,  dloves  and  aaMies  ‘ meusutes  must  be  tespecSd 

t„e  solution  is  very  agressf-e.^  ^ crumbing  of  Cr03. 

ina  of  the  - ■ 


enamelled  funnel.  Tire 

the  solution  bus  a pouring 

Which  the  solutioh  is  being 

solution  is  being  poured  .n  o n , 

because  the  drops  carried  by  he  w n 
ports  of  the  body.  Durihg  ^ 

solution.  During  de-ooppetina,lon  , 
kept  nearby. 

The  solution  should  be  pou  - 


3 barrel  should  be  done  with  an 
not  be  required  if  the  utensil  with 
he  utensil  of  10  liters  capacity  from 
should  also  be  enameled.  If  the 
, windy  weather  should  be  avoided, 
tnd  could  cause  injuries  of  unprotectei 
are  should  be  taken  not  to  any 

other  parts  of  the  weapon  should  be 


kept  nearby.  - bore  uhtil  it  covers  the 

The  ^h‘“‘“"/^“““„/;„,rapprosimately  4 liters  of  solution  are 
grooved  part  of  the  *=°te-  F”'  ' ,3  de-copperUed,  for  the 

required.  If  mere  then  one  bg.r  necessary 

suooesstv.  barrel  bcr»  add^^  ^ ,s„,p„lgUon  with  the  solution, 

quantity  which  is  reached  the  necessary 

After  -checking  that  the  with  a clean  lid. 


with  the  solution. 


After  -checking 


level,  covered  the  centered  s-ope  „„„mulation,  leave  the  solu- 

Depending  on  the  thickness  - ^d  if  necessary  even  two  hours, 

tioh  fn  the  barrel  for  to  de-coppe,fse  a number  of 

„l,h  the  same  solution  it 
barrel  bores. 
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■ + fk  gradual  tilting  of  the  barrel,  pour  the  solution 

° u ensi  carefully.  If  on  other  barrel  bore  is  to  be  de-copperized 

immediately,  return  the  solution  in  the  glass  demi-john. 


WASHING  OF  THE  BARREL  BORE  AFTER  DE  - COPPERIZATION 

Immediately  after  pouring  out  the  solution,  the  barrel  must  be 
we  washed  and  cleaned  because  otherwise  the  remaining  acid  may 
corrode  the  metaL  Washing  of  the  barrel  should  be  done  as  follows: 

Firstly  the  barrel  is  rinsed  with  water  and  then  boiling  hot  water  is 
being  poured  into  it.  The  water  should  be  kept  in  the  barrel  for  about 
10  minutes.  After  this  water  is  drained,  the  barrel  is  filled  again  with 
hot  water  in  which  potassium  soap  is  dissolved  and  the  walls  of  the 
barrel  bore  well  brushed.  The  suds  should  be  then  drained  and  the 
barrel  filled  with  hot  water  and  brushed  two  times  more.  Following  this 
the  sealing  disc  should  be  removed  and  washed.  The  muzzle  and  the  ii 

exterior  of  the  barrel  should  be  washed  too  because  there  is  a possibility  ’ 

that  it  was  sprinkled  with  the  solution.  The  barrel  should  then  be  dried 

with  rags  and  its  bore  inspected  for  the  purpose  of  checking  the 
efficiency  of  de-copperization.  When  necessary  repeat  the  procedure.  If 
anywhere  in  the  bore  a copper  layer  remained  c-'er  the  action  of  the 
I';  solution,  and  having  in  view  that  now  this  layer  '-'as  become  brittle,  by 

I driving  through  the  bore  a wooden  plug  an  attemp  re  eliminate  this 

I?.  layer  should  be  tried.  I 

I 


J.  INSTRUCTIONS  FOR  THERMO  - TREATMENT 

In  order  to  enable  proper  repairs  of  parts  during 
[hermo  — ireatment  of  newly  made  parts,  in  the  below  giver 
the  types  of  useable  steels  ^ith  necessary  characteristics  : 


Mechc 

inical  0naracteristic 

s j 

Elasti-  j 

1 enaci" 

Elon- 

Condition 

city  li-  j 

2 

gation 

mit  I 

kg/mm^  j 

kg/mm 

L = Sd% 

Improved  ' 

1 

30 

j 50  - 65 

16 

J-  All  abov 
correspondin 

J 

e steels  sh 
g to  this  Q 

Duld  be  we 
■ality. 

_ treat 

fvlENT  FOR 

CARBON 

STEELS 

Forging 

Normalizing 

°C 

Soft  glow- 
ing °c 

Tempering 

°C 

Means 

Annealing 

°C 

iroo-850 

1100-850 

1100-850 

1100-850 

1050-350 

890-920 

870-900 

350-380 

330-860 

320-840 

650-680 

650-700 

650-700 

650-700 

650-700 

780-300 

360-890 

850-880 

830-860 

Cl  0-3  40 

Water 

Water 

Oil 

Oil 

Oil 

150—175 

530-670 

530-670 

530-670 

530-670 

The  marking  for  carbon  steels  in  the  above  table  are  given 
according  to  DIN  (German  Industo  Standards)  rules.  These  rules  are  know 
throughout  Central  European  Countries  and  are  applied  in  niajordty  of 
European  steel  producing  factories. 

The  markings  of  steel,  for  example  the  mark  C 35  represents  the 
quantity  of  carbon,  in  this  rase  0.35%. 


ALLOY  STEELS  


Mechanical  Characteristic 


LEW  1452S+  /!:/ HB  =*240-280 

less  C=0.25-0,28 

Ined  Mn=0.75 

. . ';ii=0.35  over  over 

)rtant  bii— u.oo 

g P=0.025  45  65 

S=0.025 
Cr=0.7-1.2  . 

M 0=0. 15-0,25  __ 


4-  Chromium  - molybdenum  steel 

thermo  - TREATMENT  FOR  ALLOY  STEEL^ 

— r'  I 

of  steel  1 


vanadium 

t + + 


Soft  glow 
0- 

ing 

Tempe- 

ring°C 

P 

Means 

700-730 

1860-890 

Water  ! 

Oil 

690-720 

870-900 

Oil 

During  forging,  tempering,  annealing  and  other  heating  works, 
the  determined  temperature  limts  should  be  strictly  adhered  to  as  prescribed 
for  each  type  of  steel. 

If  no  other  means  are  available  for  establlishing  the  steel 
temperature,  then  the  temperature  may  be  determined  by  the  colour  of  the 
material,  during,  asfollows  : 

Forging,  hardening  and  glowing  temperatures 


550°C 

— dark  brown 

850°C 

- bright  red 

630  °C 

— brown  red 

900°C 

- very  bright  red 

680°C 

— dark  red 

950°C 

- yellow  red 

740°C 

- dark  cherry 

1000°C 

- dark  yellow 

770°C 

- cherry  red 

1100°C 

— bright  yellow 

800°C 

bright  cherry  red 

1200°C 

- yellow  white 

Annealing  temperatures 


200°C 

220°C 

240°C 

260°C 

280°C 


faint  yellow 
straw  yellow 
brown 
purple 
violet 


290°C 

300°C 

320°C 

350°C 

400°C 


- dark  grey 

- blue 

- bright  blue 
blue  grey 

- grey 


During  forging  the  pieces  should  be  greadually  heated  up  to 

.e  de.e™ined  te.pe.o.u.  ‘rr/p.'^r 

NcallziP,  should  be  pe.for^ed  up.ll  the  desired  temperature  lu 
the  core  of  the  material  is  achieved. 

The  height  of  the  temperature  and  ^he^Ume  ot 

thero- treatment  should  be  uniform 

piece  and  function  of  the  part,  me  g 
on  all  sides  and  in  the  cores 

The  forging  ■^®^^°^^®f456°''3teel  .is^Xne^^fn  oil  only.  The 
^araUr-Pet-e-'ls  “bL^  edlus.ed  a==o..d  .o  .e  hardpess 

and  the  annealing  duration  accotdtno  ^ 

1.  • ncci  should  be  cooled  on  sail  air  or  in 

After  annealing  the  pieces 

dry  ashes. 


APPENDIX  I 


STORAGe  AND  MAINTENANCR  OF  WEAPONS  IN  DEPOTS 

The  weapons  which  are  located  in  depots  should  be  well  clea« 
ned,  greased  or  preserved  depending  on  the  tiraeforeseen  for  issuance 
from  the  depot. 

If  the  weapon  ,s  on  shortterm  keeping  (up  to  3 months},  then 
it  will  not  be  necessary  to  dismantle  it  in  assemblies  or  to  perform  any 
special  oreservaricn  of  oarts.  Standard  lubrication  of  unpainted  and  black- 
ened surfaces  with  gun  grease  would  be  surfficient.  The  barrel  should  be 
cleaned  (washed;  and  greased  following  the  separate  procedure. 


time  (over  3 mo 
bled,  denenilng 
in  the  vicinity  ; 


should  sepcrare.y 
absolutely  clean, 
powder  gas. 


wHch  a'e  being  stored  for  an  extended  period  of 
■av  be  kept  completely  assembled  or  partly  disaset^ 
iilable  storing  space,  provided  the  parts  are  grouped 
belcnaing  'weapon. 


weapon  and  battery  sets  of  spare#  tools 
being  stored  for  an  extended  period  of  time 
1.  Prior  to  preservation,  the  weapons  should  be 
y ‘■he  parts  that  were  in  contact  with  propellant 

for  -,reapcas  and  spares,  tools  and 


ieinc  preserved  with  ,, Shell 


mantle  slides,  equinor' 
mechanisms,  geared  sn 
working  cylinder  uc  -O 
breechblock  and  ihe  o 
_ Fcr  preser- 
surfaces  of  -tie  weapo: 
battery  sets  of 
should  be  used. 


r-nd  Dreservct'cn  of  cradle  slides,  barrel 
^'-Go-per  seaiorr,  traversing  and  elevating 
'he  cradle,  interior  of  the  recuperator 
o^'s^on  as  well  as  the  sliding  surfaces  of  the 
::ee*chr:ngV  guc  grease  should  be  used. 

.f  -gciaining  unpainted  and  blackened 

:-,-a::cn  pa^is.  o?  the  weapon  ®nci 

"■  .:%r®''/a'-crssor^es,  '..Shell  Ensis  FW 


of  ball  and  roller  bearings,  ball 


bearing-' , grease 


;ervGtion  of  sightin 


devices,  grease  for  imstrumeffitis 


should  be  used-  leather,  the  leather  grease 

— For  ^ 

(K_  grease)  should  be  used.  pceservaticn  of  weapons  rii  is 

For  these  of  the  following  persont^Ii 

necessary  to  totm  a e.  - - fomikor  with  this  weanpo®, 

I’ta-v  cr’’^‘2-an  who-  is 

- L ara.ie.y  trained  in  disasseraMim® 


of  this  weapon, 


— 10  soldiers  for  : one  for  washing,  three  for  cleaning, two  for 
wiping  and  drying  of  parts  and  one  for  lubrication.  The  remaining  three 
are  used  for  carrying  of  the  material. 

The  artillery  artizan  supervises  the  technical  work  of  the  detail, 
organises  the  work  and  cleans  the  most  sensitive  parts,  whic 
expert  knowledge  during  cleaning.  It  is  his  responsibility  to  ^ 

cleaned  parts  prior  to  lubrication,  to  assembly  the  parts  an  o 
the  proper  functioning  after  assembling. 

The  cleaning  and  preservation  detail  must  receive  prattical 
training  on  the  material  prior  to  starting  of  the  work. 

Such  a detail  is  able  to  clean  and  preserve  approximately  eig 
weapons  per  day. 

Detoiled  clecnlng  and  pxaservatlcn  f ^irTe-e' U bZ 
must  be  performed  at  least  once  in  a year.  Ensis  Fluid  256  and 

removed  with  rags.  The  preservation  means  „Shell  Ensis 
960"  mr:v  be  removed  with  rags  saturated  in  petro  . 

The  cleaned  and  preserved  weapons  should 
front  and  depth  one  behind  and  ^be  ® weapon  should 

rrier  itar  arufic^ 

Hid  ::°rpHHbL^H  aftlr^re^kin^  they  should  closed  well  and 

sealed.  supports  with  the  wheels  off  the 

The  weapons  must  rest  on  t 3^30  must  rest 

ground  and  spring  devices  ii^ilaxe  . springs  the  barrel  should  be 

on  wooden  supports.  To  me  eq  breechblock  should 

given  the  maximum  elevation.  The  tiring 
be  in  fired  position. 

The  panoramic  sights  sh  shelves,  which  are  raised 

ond  kept  in  -.  boxes  in  separamroo^^^  she 

off  the  ground.  The  same  apiJ 

sets  of  spare  parts,  tools  an  absolutely  clean  without  any 

The  tyres  on  °“3hould  be  periodically  rotated.  For 

foreing  matter.  Besides  the  wheel jhou  3,,,^ 

this  purpose  - ,-beels  are  dev  ded  n 

be  turned  for  90°  at  intervals  of  1 

“ h'^td  belirst  fashedHth  formalin  and  then  with  clean 
the  tyres  should  be  first  wa 

water  and  dried.  ^hiah  are  not  attached  to  the 

All  other  “frsepcro.:  in  which  ihe  .ehiperc 

weapon  should  be  stored  „f  air  in  this  room  should  be 

lute  moves  around  15  O. 

between  40  -65%'  powdered. 

The  spare  tyres  powdered. 

Tto  '“‘■her  1,  p,opeily  kept  Is  approximately 

The  storing  lii® 


appendix  II 


hydraulic  liquid  STfiOL  MM 


are  added  to  the  liquid. 


•' 

. 55,7% 

_ Glycerine 

- Ethyl  alcohol  • 

_ Destilated  water 
_ Sodium  benzoate  J 

Sodium  nitrite  o!i% 

Trietanolamine 


- Ttietanolanlne  • 

t c+ool  MM"  according  to  rne  uuu 

ir:::rL  p.c.ucuo„  c «« s-u  cop.o» 

a.v=e.ne  content,  not  less  t.cn  ,0* 

- ^lsUlot“':Le?  with  electrical  conductivity  not  more  than 
30  X 10  -«  Ohm.  - lx  cm  . • 


JU  A 

Sodium  benzoate  chemically  pure. 
_ Trietanolamine  chemically  pure. 


' ^ Cleon  colourless  or  mostly  light  - yellow 

Lioeld  '""‘••"r  nortlcles  and  mechanical  impur.Ues : 
liquid  without  undlsolved.  pa  ^ 


Tthout  undisolved.-  particles  uui.  . ,,n  _ j uQ 

• U.  xvt  9n°c  ' between  1,110  - 
^ Specific  weight  at  20  U . 

_ Viscos  ity  at  20°X  : 1,7  - 2, 

. pH  value  at  20°C  : 8.0  1,0 

- Freezing  point  ; under  - 40  C 

- Chlorid  and  sulfate  : m traces 
_ steady  in  storage  and  use. 


••••'»»  •' 

. . _ to  reoresen 


Sompling  and  testing  represent  the  entire  ■ 

The  sampling  s^maUer  packing  (20  kg  cans)  | 

delivered  quantity  or  party,  n nnrtv  10%  of  partial  packings 

at  random  from  ^^“^^gelectld'^an  by  jfy  ®?he''same°quaMity 

selected  and  from  f the  can  approximately  ts 

homogeneous  and  then 


■ 

w 

n 
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three  clean  dry  1 liter  bottles.  The  bottles  are  then  sealed  in  a way  t at 

they  can  not  be  opened  without  damaging  the  seal.  Each  bottle  shall 
have  a vignette  marked  with  ,,Steol  MM",  name  of  producer,  date  an 
place  of  sampling,  net  quantity  of  delivered  party  and  signature  of  the 
person  who  made  the  sampling.  In  the  case  of  larger  packing  (barrels  ot 

200  kg)  sampling  is  made  from  each  barrel  the  same  way  as  describee 

The  appearance  of  liquid  is  checked  by  visual  inspection, 
viewing  the  steol  poured  in  a wide  test  tube  against  light. 

The  specific  weight  is  determined  with  an  aerometer  at  a tempe- 
rature of  20° C. 

The  viscosity  shall  be  determined  using  a suitable  viscosimeter 
(Engler.  capillary  or  other)  at  20°C  in  Engler  degree. 

pH  value  shall  be  determined  with  a suitable  pehameter 
ler)  at  20“  C or  if  a pehameter  is  not  available  then  correspcndin,  indi 
cator  papers  with  an  accuracy  of  0,2  pH  value  be  use  . 

The  fteeslnc,  point  is  determined  in  the  same  way  as  by  testing 
of  oils,  cooling  is  achieved  with  dry  ice. 

The  chlorld  content  is  determined  taking  10  gr,  of 
,i„  40  ml  o^%estilated  water  being  -ted  ”d_d„entr^^^^^  aci_J 

p.a.  and  adding  1 ml  5%  delation  o si  v i.Q„id  appear,  only  weak 

hour  being  in  dark,  no  Tntert^  ir^checked  dehiliim  LD  gr.  of  steol 

opalescent  is  allowed.  Sulfate  c addina  concentrated  hydrochloric 

40  ml  e‘/estila.ed  wafer  berng^soured^^adding- 

id  p.a.  and  adding  2 ml  10/  . opaloscent  is  allowed, 

of  an  hour  no  residue  or  any  undearnes^s  ^ , ^1,33 

L“;r^o,°25r:t:":uh‘;n'’;v::  ->-d°iri^rtt  ht ::  b"riin\  pomt 

'Tre?ur^coo^inTAf’ter  This  "being  done  the  S.eol  should  not  change. 


Pecking 

Sled  MM  is  peeked  in  accordingly  as 

20  liters  or  in  einonoated^toe^s  ^c^  .he  Supplier.  The 

provided  in  the  closed  and  sealed, 

ontainers  must  be  he  stores  protected  from 

Steol  shall  be  stored  in  dry  and  cool 

direct  sun  light. 
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Fig.  5a  — BREECHBLOCK  ASSEMBLY  SECTION  fWITHOUT 
THE  FRONT  PLATE) 

Q ^ — Trigger 

* ~ ~ . 8 — Trigger  spring 

3 - Ftoing  pm  9 _ Back  plate 

4 — Stoker  sprmg  10  — Breechblock  face 

5 — Tngger  shaft  11  _ sear 

€ - Trigger  dent  12  _ Sear  dent 


Fig.  8 — STRIKER  SPRING 

Material;  Patent  wire  160—180  kg/mm* 


J<ig.  20  — FIRING  PIN  SEAT  MACHINING 


El 


'2W 


- SEMI-AUTOMATIC  ASSE] 

- Breechblock  operating  handle 

- Breechblock  operating  handle 
retainer 

- Operating  handle  retainer  sprii 

- Leg  with  retainer  dent 

■ Pin 

• Safety  pin 

• Nut 

■ Circular  box  cover 
Semi-automatic  mechanism, box 
Inner  connector 

Opening  spring 
Wedge  key 
Felt  wiper 
Guide  roller 
Guide 

Closing  spring 
Bushing 

Semi-automatic  shaft 
Semi-automatic  shaft  dent 


El 


Fig.  36  — OPERATING  CAM  ASSEMBLY 

1 — Operating  cam  body  10  — Pusher  lever 

2 — Trigger  lifter  11  —•  Stop  screw 

3 — Trigger  lifter  spring  12  — Seat,  auxiliary  trigger  shaft 

4 — Cam  casing  cover  13  — Cam 

5,—  Auxiliary  trigger  lever  spring  14 — Cam  return  spring 
0 — Cam  fastener  15  — Nut 

7 — Pin  16  — Washer 

8 — Trigger  lifter  pusher  dent  17  — Cam  shaft 

9 — Lever  spring,  lifter  pusher  18  — Pin 


Fig.  37  — OPERATING  CAM  Vt  ITH  FIRING  PARTS 


1 — Cam  body 

2 — Firing  handle 

3 — Pusher  lever  shaft 
d — Cam  casing  cover 

5 — Lifter 

6 — Auxiliary  trigger  handle 

7 — • Seat,  lifter  pusher 

8 — Lever  spring,  lifter  pusher 

9 --  Auxiliary  trigger  handle  shaft 
10  — Shaft  seat 


- Stop  screw 

- Screw  ' 

- Cam  fastener 

- Cam  fastener  spring 

- Cam  fastener  head 

- Cam  body  rear  i>crtion 

- Cam 

- Cam  fastener  bushing 

- Cam  fastener  hand  grip 


AUXILIARY  TRIGGER  LEVER  SPRING 
Material:  Patent  wire  180—200  kg/mm* 


Fig.  43  — CAM  RETURN  SPRING 
Material:  Patent  wire  leo—lSO  kg/mm* 


45  — BARREL  TRAVERSING 
MECHANISM  ASSEMBLY 

1 — Wheel 

2 — Wheel  handle 

3 — Bolt 

4 — Lubricating  cup 

5 — Casing 

6 — Spindle 

7 — Mechanism  bracket 

8 — Joint  casing 

9 — Joint 

10  — Pin 

11  — Spindle 

12  — Casing 

13  — Box  cover  screws 

14  — Ball  bearing 

15  — Ball  bearing  support 

16  — Worm  box  body 
17 — Worm  shaft 

18  — Arc  rack 

19  — Worm 

.20  — B^  bearing  support 

21  — Arc  rack  support 

22  — : Disc  shaped  gear 
22a  — • Bevel  gear 

23  — Bronze  bushing 


Fig.  48  — BRONZE  SEATING 

Material:  Bearing  bronze,  hardness  Hb  150 


barrel  elevating  mechanism  assembly 


1 — Mechanism  wheel 

2 — Wheel  handle 

3 — Geai'  case  body 

4 — Bronze  bushing 

5 — Disc  shaped  gear 
5a  — Bevel  gear 

6 — Disc  shaped  gear  shaft 
” — Casing  cover 
“ — Bevel  gear  shaft 


9  — Screw 

10  ~ Nut 

11  •—  Cartridge  web 

12  — Guide 

13  — Spring 

14  — Bronzebearing 

15  — Casing 

1®  — Casing  with  a knob 
17  — Pin 
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Fig.  53  - ELEVATING  MECHANISM  - WORM  BOX  ASSEMBLY 
a - Sli“bearing  support  u I!  X?™  ““wtor 

4-|Lj2,  11 Shaft  coMteotor 

6 Z cover 

7 — Wo™  «7h«.i  ohoff  ‘^^ver  screws 

2 = 


1 Y///Ar^  \ 

i 

Fig.  60  — RECOIL  BRAKE  FRONT  STUFFING  BOX  ASSEMBLY 

1 — Counter  recoil  piston  rod  5 — Crimptid  rubber  «,  g 

2 — Regulating  nut  6 Kut  . . . ^ 

3 — Stuffing  box  body  "I  — Bronze  bushing 

4 — Tallowed  wick  8 --  Bronze  pusher 

. fluid  adding  valve  box  — RECOIL  BRAKE 


1 _ Fluid  valve  plug 

2 — Valve  body 

3 — Jointing 

4 — Pellet 

5 — Safety  screw 

6 — Pellet  pusher 

7 — Valve  body  jointing 


S _ Valve  spring 
9 _ stop  screw 

10  — Air  relasmg  valve 

11  — Rubber  jointing 

12  — Valve  box  body 

13  — Copper  jointing 


Fig.  64  — FLOATING  PISTON 


1 — Pisiton  body 

2 — Crimped  ring 

3 — Nut 

4 — Crimped  rubber  ring 

5 _ Rubber  jointing 


6 — Rest  nut 

7 — Bronze  bushing 

8 _ Washer 

9 — Bellville  springs 
10  — Spring  tightening  i 


Fig.  65  — COUNTER  RECOIL 

- Nut 

- Spring 

- Stop  screw 

- Valve 

- Nut 

- Jointing 

- Regulator  shaft 

- Regulator  casing 

- Spring 

- Crimped  ring  „ 

- Crinn»«l  rubber  jointing 

- Under  raimped  ring 

- Nut 


SPEED  REGULATOR 

14  — Screw 

15  — Indicator 

16  — Jointing 

17  — Regulator  head 

18  Fluid  adding  valve  box 

19  — Jointing 

20  — Plug 

21  — Jointing 

22  — Spring 

23  — Valve 

24  — Safely  jstrev/ 

25  — Stop  scrf  w 


Fig.  67  — RECUPERATOR  PISTON  — ASSEMBLY 
5 — JPiston  nut 

1 — Bronze  guide  . g __  pin 

2 — Crimped  rubber  jointing  ^ — Washer 

3  Undercrimped  nng  g Recuperator  piston  roa 

4 _ Jointing  tightening  nut 
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A.  — Spring 

C - Poltehing  stone* 

D --  Adhesive 
E — Rod 

R M - for  reeoll  brake  evllr 
R 20  — for  recuperator  eylln* 


Fig.  85  — WHEEL  GUN  B-1  Al-I 


1 — Towing  lunette 

2 — Ball  bearing 

3 — Nut  , . 

4 — Cover  safety  element 

5 _ Cover 

6 — Cotter  pin 

7 — Lunette  support 

8 _ Pack  loading  link 

9 _ Fastener 


10  — . Rim 

11  — Disc 

12  — Hub 

13  — Hub  screw 

14  — Nut 

15  — Roller  bearing 

16  — Ring 

17  — Felt  ring 

18  — Felt  ring  suport 


Fig.  86  — WHEEL  GUN  B-1  A-2 

^ , Knriv  8 — Spring  safety  element 

Wheel  bo^  _ 

Pack  ^ 10  — Steel  bushing 

Steel  bushu^  Fastening  screw 

Huh  cap  safety  screw^  U Z Sonze  ring 

g^ller^bearing  - smaU  J2  _ nX^bearing  ^ big 

Cap  cover 


PACK  LOADING  LINK  — ASSEMBLY 
Material:  C 45 
Material:  C 35 
Material:  C 22 


f ig.  by  — 
n of  top  carriage 
igc  pintle 
brator  cylinder 
brator  bronze  bushing 
brator  spring 
wire  rope  fixing  head 
wire  rope  shield 


EQUILIBRATOR 

9 — Pulley 

10  — Steel  wire  rope 

the  cradle 

11  - Chain 

12  - Bolt 

13  — Ball  bearing 


attaching  head 


i-ig.  8»  — EQUILIBRATOR 

Portion  of  top  carriage  9 puup.. 

Carnage  pintle  in  _ . 

Equiiibrator  cylinder  tt  n 

Equijibrator  bronze  bushing  U Chain  * 
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Fig.  94  — MANTLE  WITH  THE  MUZZLE  BRAKE  — ASSEMBLY 

1 — Mantle  8 — Packing  hook 

2 — Muzzle  brake  9 — Pack  saddle  seating 

3 — RecoH  length  scale  10  — Grease  cups 

4 — Recoil  length  index  11  — Slides  brass  screws 

5 — Holes  on  the  mantle  12  — Barrel  guide  grooves 

6 — Recess  13  — Recoil  length  scale  fixing  screws 

7 — Front  sight 
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Fig.  96  — CORRECT  POSITION  OF  THE  COUNTER 


PISTON  ROD 


i,.” 
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COLLAR,  BARREL  BORE  DE-COPPERIZING  EQUIPMENT 
(see  fig.  97) 

1 — Rivet  4 — Upper  reinforcement 

2 — Leather  5 — Bracelet 

3 — Pin  6 — Lower  reinforcement 
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INTRODUCTION 


1.  This  ;t:eic&rTm:aC manual  is  printed  to  serve  as 
instruction  for  operation,  keeping  and  maintenance  of  the 
76  mm  mountain  gun  M-48  B-1,  76  mm  M-48  B-1A2  and  76  mm 
B-48  B-lAl-I  in  troop  units  and  establishments. 

This  technical  manual  replaces  the  previous 
edition  of  the  instructions  for  ”76  mm  mountain  gun  M-48 
B-l”. 

2.  Disassembling,  assembling  and  repairs  which 
may  be  performed  in  troop  units  are  included  in  this  manual 
and  should  be  performed  under  the  supervision  of  a tech- 
nical Officer  or  an  artillery  artizan.  All  persons  perform- 
ing the  supervision  must  have  complete  knowledge  of  the 
weapon  and  of  the  beloging  accessories. 

3»  In  all  cases  when  the  required  repair,  re- 
placement or  adjustment  is  beyond  the  unit  level,  the  re- 
sponsible workshop  should  send  the  qualified  personnel 
with  adequate  tools  and  equipment  for  the  purpose  of  pro- 
per performance  of  repairs  or  to  give  the  necessary  in- 
structions. 

4.  All  disassembling  and  repairing  not  pre- 
scribed in  this  manual  are  included  in  the  ’’Recondition- 
ing” book  for  all  modifications  of  the  weapon. 

The  difference  between  models 
The  differences  between  individual  models 
of  this  weapon  are  in  the  following  : 

1*  The  76  mm  mountain  gun  M-48  B-l 

- The  weapon  is  equipped  with  pneumatic  tyres 
and  with  spring  devices  having  spiral  springs. 

- The  weapon  is  suitable  for  motor  vehicle 
tow  transportation  with  maximum  speeds  up  to  6o  km/h  and 
on  poor  roads  and  off  roads  at  speeds  permitted  for  the 
motor  vehicle  and  also  for  tandem  tow  and  by  loading  on 


6 


V 


pack-saddles.  For  all  methods  of  tianspor ta  tion  the  neces- 
sary accessories  are  provided  in  spares,  tocrls  and  acces- 
sories set  of  the  weapon. 

- The  face  of  the  breechblock  is  provided  with 
a built-in  backplate  which  is  attached  with  screws. 

- The  hydraulic  recoil  brake  and  the  recupera- 
tor are  filled  with  compressed  air  and  hydraulic  fluid 
»'STT?OL  MJ”.  The  ring  shaped  rubber  jointing  of  the  float- 
ing piston  in  the  middle  cylinder  is  coated  with  leather. 

Remark  ; As  an  improvement  of  this  model  the 
following  changes  have  been  made  : instead  of  compressed, 
air,  the  use  of  compressed  azote  has  been  introduced,  in- 
stead of  hydraulic  fluid  "Steol  M J" , the  use  of  hydraulic 
fluid  ”ST50L  MM"  has  been  introduced  and  the  ring  shaped 
rubber  jointing  of  the  floating  piston  is  not  being  coated 
with  leather.  The  weapons  on  which  these  improvements  are 
not  yet  introduced,  should  be  sent  to  the  appropriate  work- 
shops for  reconditioning. 

2.  The  76  mm  mountain  gun  M-48  B-1A2 

- The  weapon  is  equipped  with  wheels  made  of 
light  alloy  with  solid  semi-elastic  tyres  and  instead  of 
spring  devices  with  spiral  spring  ; this  model  is  provided 
with  a cylindrical  coil  spring. 

- In  consideration  of  the  wheel  design  the  wea- 
pon is  adapted  for  transportation  at  a speed  of  3©  km/h  on 
good  roads  and  depending  on  the  quality  of  the  road  it 
should  be  reduced  as  required. 

- The  weapon  is  suitable  for  transportation  in 
tandem  tow  and  on  pack-saddles.  For  this  purpose  it  is  pro- 
vided with  necessary  accessories  in  the  weapon  set  of  spa- 
res, toosls  and  accessories. 

- The  breechblock  face  is  not  provided  with  a 
separate  built-in  backplate. 

- The  hydraulic  recoil  brake  and  the  recupera- 
tor are  being  filled  similarly  to  the  model  76  mm  M-48  B-1 
and  it  is  necessary  to  introduce  all  improvements  indicat- 
ed under  "The 
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ed  under  "The  76  mm  mountain  gun  M-48  B~l", 

- This  model  is  furnished  with  the  weapon  set 
of  spares,  tools  and  accessories  which  varies  from  the  set 
for  model  B-1  owing  to  the  differernes  in  wheels  and  spring 
devices.  The  weapons  may  be  furnished  with  the  universal 
set  of  spares,  tools  and  accessories  which  is  adequate  for 
both  B-1  and  B-1A2  models. 

The  design  changes  on  this  model  are  made 
for  the  purpose  of  : 

- greater  durability  of  the  spring  device, 

- eliminating  the  sensitivity  of  pneumatic 
tyres  on  mechanical  injuries  during  transportation  and 
against  bullets  and  artillery  shell  fragments, 

- reducing  the  pack  weight  of  the  wheel  with 
the  spring  device  for  2o  kg  during  mountain  transport  on 
pack-saddles, 

- reducing  the  pressure  on  the  thill  animal 
in  tandem  tow  for  lo  kg, 

3,  The  76  mm  mountain  .gun  M-48  B-lAl-I 

- The  weapon  is  equipped  with  pneumatic  wheels 
same  as  for  model  B-1,  with  the  exception  that  the  hub  in- 
terior is  same  as  on  the  wheel  with  the  solid  tyre  B”=1A2, 
making  the  removal  of  the  wheel  from  the  axle  simple, 

- The  spring  device  with  the  cylindrical  coil 
spring  is  the  same  as  on  model  B-1A2  and  in  assembly  with 
pneumatic  tyres  enables  travelling  speed  of  6o  km./h  on 
good  roads  and  off  roads  at'  the  speed  allowed  for  the  tow- 
ing motor  vehicle. 

, - This  model  is  not  adapted  for  transportation 
on  pack-saddles,  because  the  weapon  set  of  spares,  tools 
and- accessories  is  not  furnished  with  the  necessary  acces- 
sories for  loading  on  pack-saddles.  All  other  necessary 
elements  for  pack-animal  loading  are  attached  on  the  wea- 
pon. 

The  weapon  is  not  suitable  for  tandem  tow- 
ing, because  the  lunette  is  not  provided  with  a special 
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seating  for  the  thill  fork.  Only  models  B-1  and  B-1A2  are 
provided  with  this  seating, 

- The  hydraulic  recoil  brake  and  the  recupera- 
tor are  filled  with  azote  and  hydraulic  fluid  "STFOL  M" 
and  all  jointings  are  made  of  rubber  without  the  leather 
coat  on  the  ring  shaped  jointing  of  the  floating  piston. 

- The  sear  on  its  upper  surface  is  different 
from  the  sears  of  models  B-1  and  B-1A2,  . 
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PART  ONE 

GENERAL  DATA  ON  THE  SCOPE,  DESIGN,  AMMUNITION  AND 
TRANSPORT  OP  THE  GUN 
/Pig.  la,  lb,  2,  3 and  4/ 

1 - SCOPE 

The  76  mm  mountain  gun  may  be  used  for  the  fol- 
lowing tasks  : 

- Destroying  live  no  targets  in  the  open  or  un- 
der light  cover,  as  well  as  enemy  amplacements, 

- Destroying  tanks  and  other  motor  vehicles, 

- Counterbattering  of  the  enemy  artillery, 

- Breaking  wire  obstacles  and  opening  gaps  in 
mine-fields, 

- Demolitibn  of  light  and  heavy  pillboxes. 

2 - CHARACTERISTIC  PEATURES  OP  THE  GUN 

This  gun  is  rapid-firing,  with  a semiautomatic 
breechblock,  comprising  : a twin-trail  carriage,  worm 
springs,  eguili bra tors,  balancing  parts,  traversing  and 
elevating  mechanisms  with  arc  segments.  The  gun  is  provid- 
ed with  a muzzle  brake. 

The  recoil  brake  is  hydraulic  and  the  recupera- 
tor is  hydropneumatic.  The  recuperator  has  a floating  pi- 
ston and  the  recoil  brake  is  provided  with  a spring  com- 
pensator, The  recoil  brake  has  a recoil-length  regulator, 
whilst  the  recuperator  has  a recoil-speed  regulator.  The 
pressure  in  the  recuperator  amounts  to  62  atm.  The  recoil 
brake-  contains  1,2  lit.  of  fluid  /oil/,  and  the  recupera- 
tor 1,24  lit.  The  recoil  brake-  and  the  recuperator  are 
provided  with  sufficient  reserve  fluid. 

The  wheels  run  on  inflated  tyres. 

Ad  2.  By  models  76  mm  M-48  B-«*l  and  76  mm  M-48 
B-lAl-I  the  wheels  are  made  of  steel  with  pneumatic  tyres 
while  by  model  76  mm  M-48  B-1A2  the  wheels  are  made  of 
light  alloy  with  solid  semi-elastic  tyres. 


lo 

For  pack  transport  the  gun  is  disassembled  into 
eight  parts,  each  with  an  average  weight  of  96  kg.  The  76 
ram  mountain  gun  M-48  B-lAl-I  must  comply  to  the  following 
tactical  technical  data  ; 


- Caliber 

76. 2o  mm 

- Diameter  on  grooves 

77.724  mm 

- Width  of  lands 

3 mm 

- Width  of  grooves 

7 mm 

- Depth  of  grooves 

0.762  mm 

- Length  of  the  barrel 

1178  mm 

- Number  of  grooves 

24 

- Rifling  twist  angle 

3°17’  to  7°lo’ 

- Rifling  twist  direction 

to  the  right 

- Capacity  of  the  powder  chamber 

1.49o  dm3 

- forcing  Cone 

3o6'''  ^ mm 

- Length  of  the  rifled  portion  of  the 

barrel  779  mm 

- Ballistic  life  of  the  barrel 

12ooo  rds  approx. 

- Carriage  System 

twin-trail 

- Horizontal  field  of  action 

o 

pH 

+1 

O 

O 

- Vertical  field  of  action 

- 15°  to  + 45° 

- One  turn  of  the  barrel  elevation 

mechanism  wheel 

CO 

0 

1 

o 

- One  turn  of  the  barrel  tm versing 

mechanism  wheel 

OJ 

1 

o 

- Capacity  of  fluid  in  the  hydraulic 

recoil  brake 

12oo  kg 

- Capacity  of  fluid  in  the  recuperator 

124o  kg 

- Azote  pressure  in  the  recuperator 

62+1  Atm. 

- Maximum  recoil  length 

83o  mm 

- Recoil  length  at  45° 

53o  mm 

- Maximum  powder  gas  pressure 

188o  kg/cm2 

- Pressure  on  motor  vehicle  hpok 

^0  kg 

- Air  pressure  in  the  tyre 

1.5  Atm. 

- Tyre  si ze 

6 X 16 

- Track  width 

approx.  1300  mm 

- Length  of  gun  in  firing  position 

3o7o  mm 

-*  Length  of  gun  in  march  position 

242o  mm 
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- 

Distance  between  spread  trails 

2.650 

mm 

- 

Eire  line  height 

730 

mm 

- 

Shields  height 

1.220 

mm 

- 

Height  of  gun  at  max.  elevation 

1.670 

mm 

- 

Clearance 

18o 

mm 

- 

Maximum  travelling  speed  : 

wheels  with  pneumatics 

6o 

km/h 

wheels  with  solid  tyres 

3o 

km/h 

- 

Disassembling  possibility  for  easy 
loading  during  great  distance  transports 

8 assemblies 

- 

Crew  number 

6 men 

- 

Rate  of  fire 

25  rds, 

The  weight  da  ta  t 

- 

Gun  in  march  position 

720 

kg 

- 

Barrel 

78 

kg 

- 

Breechring  with  semi-automatic  breechblock  73 

kg 

- 

Barrel  mantle  wi th  muzzle  brake 

71 

kg 

- 

Cradle  with  filled  hydro-elastic  system 

94 

kg 

- 

Top  carriage 

lo8 

kg 

- 

Carriage  trails  with  motor  towing  lunette  loo 

kg 

- 

Shields 

5o 

kg 

- 

Wheels  with  pneumatic  tyres  and  spring 

devi ces 

llo 

kg 

/Se0'  Section  "Differences  between  modeiLs"/ 

3 - CHARACTERISTICS  OP  THE  SIGHTING  EQUIPMENT 

The  sighting  equipment  consists  of  range  qua- 
drant, a telescope  and  a gunner’s  quadrant.  The  scale  of 
the  range  quadrant  is  divid  ed  in  mils  for  the  HE  super- 
quick  action  shell,  and  in  meters  both  for  the  hollow-char- 
ge /HE, AT/  shell  and  the  HE  superquick  action  shell,  whan 
fired  with  the  propelling  charge  No,  3. 

.The  basic. position  of  the  instruments  is  : for 
the  range— quadrant  - zero  both  on  the  rough  and  on  the 
fine  scale;  for  the  angle  of  si  te  scale  - 3-oo;  for  the 
azimuth  scale  - 32-oo;  for  the  elevating  scale  - zero. The 
intervals  increase  in  anti— clockwise  direction. 
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Distance  between  spread  trails 

2.650 

mm 

Pire  line  height 

730 

mm 

Shields  height 

1.220 

mm 

Height  of  gun  at  max.  elevation 

1.670 

mm 

Clearance 

18o 

mm 

Maximum  travelling  speed  ; 

wheels  with  pneumatics 

6o 

km/h 

wheels  with  solid  tyres 

3o 

km/h 

Disassembling  possibility  for  easy 
loading  during  great  distance  transports 

8 assemblies 

Crew  number 

6 men 

Rate  of  fire 

25  rds, 

The  weight  data  : 


- Gun  in  marcsh  position  72o  kg 

- Barrel  78  kg 

- Breechring  with  semi-automatic  breechblock  73  kg 

- Barrel  mantle  wi th  muzzle  brake  71  kg 

- Cradle  with  filled  hydro-elastic  system  94  kg 

- Top  carriage  lo8  kg 

- Carriage  trails  with  motor  towing  lunette  loo  kg 

- Shields  5o  kg 

- Wheels  with  pneumatic  tyres  and  spring 

devices  llo  kg 


/See  Section  "Differences  between  models”/ 

3 - CHARACTBRISTICS  OP  THS  SIGHTING  BQUIPMKNT 

The  sighting  equipment  consists  of  range  qua- 
drant, a telescope  and  a gunner* s quadrant.  The  scale  of 
the  range  quadrant  is  divld  ed  in  mils  for  the  HP  super- 
quick action  shell,  and  in  meters  both  for  the  hollow-char- 
ge /HBjAT/  shell  and  the  HP  superquick  action  shell,  when 
fired  with  the  propelling  charge  No.  3. 

The  basic. position  of  the  instruments  is  ; for 
the  range-quadrant  - zero  both  on  the  rough  and  on  the 
fine  scale;  for  the  angle  of  site  scale  - 3-oo;  for  the 
azimuth  scale  - 32-oo;  for  the  elevating  scale  - zero. The 
intervals  increase  in  anti-clockwise  direction. 


12 


4 - gbnsral  data  on  ab/imunition 

The  gun  uses  a stall  or  a H]ff,AT  shell.  The 
round  with  shell  has  4 increment  propelling  charg9s,th0 
cartridge  case  being  normally  fitted  with  3 charges;  if  de- 
sired to  fire  with  the  fourth  charge,  this  charge  must  be 
taken  out  of  a special  package  and  put  into  the  cartridge 
case  and  added  to  the  3 available  charges. 

The  HIT, AT  shell  is  used  with  a special  propelling 
charge  as  a fixed  round.  The  propelling  charge  of  the  round 
with  the  HF,AT  shell  corresponds  to  the  charge  No. 3 of  the 
round  with  HT?  shell. 

J?iring  at  armoured  vehicles  with  HS,AT  shells  is 
of  advantage  only  up  to  looo  meters. 

Data  on  ammunition  are  given  in  the  Piring  Tables. 

5 - G^NBRAL  DATA  OP  TRANSPORTATION 

Por  mountain  transport  the  gun  can  be  transport- 
ed on  pack  animals  or  by  tandem-towing.  Otherwise  the  gun 
can  be  towed  by  mo  tor- vehicles,  and  also  it  can  be  loaded 
on  trucks.  The  gun  model  76  mm  M-48  B-lAl-I  should  be 
transported  only  by  motor  vehicles  because  the  weapon  sat 
of  spares,  tools  and  accessories  contains  no  accessories 
for  pack  loading  and  the  lunette  is  not  provided  with  the 
seating  for  the  thill  fork  which  is  required  for  tandem 
towing. 

The  gun  is  loaded  on  8 pack-animals s 

- The  top  carriage  with  the  axle 

- The  wheels  spring  devices 

- The  carriage  trails 

- The  cradle 

- The  mantle 
-The  barrel 

- The  breech-ring,  and  . 

-The  sighting  devices, : shields,  spare  parts  and  tools. 

In  tandem-towing  the  gun  is  drawn  by  two  or 
three  horses,  as  necessary. 

Marching  speed  : 
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- On  pack  animals  or  tandem  towing  5 km/h 

- Horse- towing  5«6  km/h 

- Towed  by  motor-vehicles  : on  concrete  or  asphalt  roads 
up  to  6o  km/h,  off  roads  depending  on  the  speed  of  the 
towing  vehicle.  By  weapons  76  mm  M-48  B-1A2  in  view  of 
the  solid  tsrres  the  travelling  speeds  may  be  up  to  3o 
km/h  on  good  roads  and  depending  on  the  road  quality  the 
Speed  should  be  reduced  when  necessary. 

Packing  takes  2,5  minutes  and  as  long  to  unpack. 


Th.9  main  parts  of  th.0  76  mm  mountain  gun  ars  : 

1 - The  barrel  with  breachring  assembly  and  se- 
miautomatic breechblock,  mantle  and  muzzle-brake; 

2 - The  carriage;  and 

3 - The  sighting  equipment. 

^ach  gun  is  furnished  with  spare  parts  and 
tools.  The  weapon  sets  of  spares,  tools  and  accessories 
vary  depending  of  the  models.  The  weapons  B-1  and  B-1A2 
may  be  furnished  with  universal  sets  which  are  suitable 
for  both  mode>ls, 

I.  THT?’  BARRKL,  BRKR’CHRING,  SBMI-AUIDMATIG  BRKT?CHBLOC!K, AND 
THR  MANTLR  WITH  THK  MUZZLF-BRAKF 

A.  THE  BARRBL 
/Pig,  5a/^ 

The  barrel  is  of  monobloc  design  without  rein- 
forcement and  is  manufactured  of  special  alloyed  steel. 

On  the  rear  part  of  the  barrel  there  is  an  arc- 
shaped slot  enabling  the  barrel  to  rotate  freely  in  its 
bearing  in  the  breachring  without  interference  of  the  ex- 
tractor's shaft.  In  addition  to  the  arc-shaped  slot  there 
are  two  more  parallel  recesses  for  the  extractor  arms, and 
a square  slot  for  t,he  safety  pin  connecting  the  barrel, 
with  the  breechring,  located  on  the  left  side  of  the 
breechring,  preventing  the  barrel  from  rotation  in  the 
bree-chring. 

On  the  r^ r cylindrical  part  of  the  barrel  the- 
re are  interrupted  threads  connecting  the  barrel  with  the 
breachying  there  are  corresponding  slots  for  these  inter- 
rupted threads. 

Against  the  smoG>th  parts  between  the  interrupt- 
ed threads,  nearer  the  front  part  there  are  other  inter- 
ne 1; 


rupted  threads  of  the  same  length,  connecting  the  barrel 
with  the  mantle. 

On  the  rea  r/cyl indr i cal  part  of  the  barrel  there 
is  a movable  ring  with  its  holder  screwed  into  the  barrel. 
Through  this  ring  the  bar  is  inserted,  when  disassembling 
and  assembling  the  barrel.  In  addition  to  the  above  ment- 
ioned function,  this  ring,  entering  with  its  square  pro- 
jection in  a slot  on  the  mantle,  prevents  the  barrel  from 
rotating  in  the  mantle  the  very  moment  the  breechring  is 
being  separated  from  the  barrel. 

In  order  to  prevent  the  ring  from  moving,  after 
the  barrel  has  been  assembled,  one  half  of  the  ring  is 
thinner  and  this  part  is  placed  in  a slot  iiv  the  front 
part  of  the  breechring. 

Welded  onto  the  conical  part  of  the  barrel  is 
an  arc-shaped  adapter  with  a circular  pad  on  its  re-inforc- 
ed  part,  fixing  the  barrel  to  the  pack-saddle. 

Welded  onto  the  slightly  conical  part  towards 
the  front  end  of  the  barrel  is  a movable  ring  through  which 
the  bar  is  passed  when  disassembling  and  assembling  the 
barrel. 

On  the  cylindrical  front  part  of  the  barrel  the- 
re are  two  notches,  guiding  the  barrel  through  the  mantle 
in  disassembling  and  assembling  the  gun.  The  smaller  squa- 
re notch  moves  across  the  correspondent  slot  in  the  upper, 
and  the  bigger  one  in  the  lower  part  of  the  mantle. 

The  ballistic  life  of  the  barrel  is  approx. 

12ooo  rounds.  The  standard  forcing  cone  is  306  + 4 mm. 
Method  of  gauging,  see  in  section  for  barrel  inspection 
during  firing. 

B.  THE  BREFCHRING 
/Pig.  5b.  and  5c./ 

The  breechring  is  square-shaped,  its  front  part 
being  cylindrical  and  slightly  conical. 

On  the  rear  part  there  is  a shackle  for  putting 
a bar  through  it  when  disassembling  and  assembling  the 
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sd  threads  of  the  same  length,  connecting  the  barrel 
the  mantle. 

On  the  rear/oylindrical  part  of  the  barrel  there 
movable  ring  with  its  holder  screwed  into  the  barrel, 
igh  this  ring  the  bar  is  inserted,  when  disassembling 
assembling  the  barrel.  In  addition  to  the  above  ment- 
d function,  this  ring,  entering  with  its  s(iuare  pro- 
ion in  a slot  on  the  mantle,  prevents  the  barrel  from 
ting  in  the  mantle  the  very  moment  the  breechring  is 
g separated  from  the  barrel. 

In  order  to  prevent  the  ring  from  moving,  after 
barrel  has  been  assembled,  one  half  of  the  ring  is 
iner  and  this  part  is  placed  in  a slot  itw  the  front 
; of  the  breechring. 

Welded  onto  the  conical  part  of  the  barrel  is 
irc-shaped  adapter  with  a circular  pad  on  its  re-inforc- 
)art,  fixing  the  barrel  to  the  pack-saddle. 

Welded  onto  the  slightly  conical  part  towards 
froat  end  of  the  barrel  Is  a movable  ring  through  which 
bar  is  passed  whan  disassembling  and  assembling  the 
c*©!. 

On  the  cylindrical  front  part  of  the  barrel  t s- 
are  two  notches,  guiding  the  barrel  through  the  mantle 
disassembling  and  assembling  the  gun.  The  smaller  s<iua- 
notch  moves  across  the  correspondent  slot  in  the  upper, 

. the-  bigger  one  in  the  lower  part  of  the  mantle. 

The  ballistic  life  of  the  barrel  is  approx. 

00  rounds.  The  standard  forcing  cone  is  3o6  + 4 mm. 
hod  of  gauging,  see  in  section  for  barrel  Inspection 

•ing  firing. 

B.  THW  BRSFCHRING 
/Fig.  5b.  and  5c./ 

The  breechring  is  aquare-shaped,  its  front  part 
Lng  cylindrical  and  slightly  conical. 

On  the  rear  part  there  is  a shackle  for  putting 
bar  through  it  whan  disassembling  and  assembling  the 
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rupted  tiirsads  of  the  same  length,  connecting  the  barrel 
with  the  mantle. 

On  the  rea r^cyl indr i cal  part  of  the  barrel  there 
is  a movable  ring  with  its  holder  screwed  into  the  barrel. 
Through  this  ring  the  bar  is  inserted,  when  disassembling 
and  assembling  the  barrel.  In  addition  to  the  above  ment- 
ioned function,  this  ring,  entering  with  its  square  pro- 
jection in  a slot  on  the  mantle,  prevents  the  barrel  from 
rotating  in  the  mantle  the  very  moment  the  breechring  is 
being  separated  from  the  barrel. 

In  order  to  prevent  the  ring  from  moving,  after 
the  barrel  has  been  assembled,  one  half  of  the  ring  is 
thinner  and  this  part  is  placed  in  a slot  iiv  the  front 

part  of  the  breechring. 

Welded  onto  the  conical  part  of  the  barrel  is 
an  arc-shaped  adapter  with  a circular  pad  on  its  re-inforc- 
ed  part,  fixing  the  barrel  to  the  pack-saddle. 

Welded  onto  the  slightly  conical  part  towards 
the  front  end  of  the  barrel  is  a movable  ring  through  which 
the  bar  is  passed  when  disassembling  and  assembling  the 


barrel . 

On  the  cylindrical  front  part  of  the  barrel  the- 
re are  two  notches,  guiding  the  barrel  through  the  mantle 
in  disassembling  and  assembling  the  gun.  The  smaller  squa- 
re notch  moves  across  the  correspondent  slot  in  the  upper, 
and  the  bigger  one  in  the  lower  part  of  the  mantle. 

The  ballistic  life  of  the  barrel  is  approx. 

12000  rounds.  The  standard  forcing  cone  is  3o6  + 4 mm. 
Method  of  gauging,  see  in  section  for  barrel  inspection 

during  firing. 

B.  THK  BRSffCHRIMG 
/Rig.  5b.  and  5c./ 

The  breechring  is  square-shaped,  its  front  part 

being  cylindrical  and  slightly  conical. 

On  the  rear  part  there  is  a shackle  for  putting 

a bar  through  it  when  disassembling  and  assembling  the 
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Fig  3 — 76  mm  MOUN- 
TAIN GUN  M 48 


B-1  — Tandem  towing 
(without  forward  horse) 


Fig.  2 — 76-mm  MOUN- 
TAIN GUN  M 48  B-1 
L/OADED  ON  PACK 
ANIMALS  — 


1 — Carriage 

2 — Wheels 

3 — Trails,  towing  fork 

and  lunette 

4 — Cradle 

5 — Mantle  and  frames 

with  equipment 

6 — Barrel  and  cradle 

support 

7 — Breechblock,  spa- 

des, thill 

8 — Shields,  sighting 

equipment  and 
accesoriies  spare  parts 
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gnn  and  for  putting  a Ixook  Into  it  in  order  to  perforin  ar- 
tificial recoil.  Located  on  the  left  or  the  rear  lower 
part  is  the  bearing  of  the  handle  shaft  of  the  barrel  con- 
nector for  connecting  the  barrel  with  the  hydraulic  recoil- 

brake  and  the  recuperator , 

Located  in  the  square  pdrt  of  the  breechring  is 
the  breech-recess.  On  the  right  side  of  the  square  part 
near  the  top  there  is  a round  opening  for  the  safety  pin 
of  the  extractor-shaft. 

Located  on  the  upper  surface  of  the  square-sBia  p- 

ed  part  are  the  following  features  s 

- In  the  right  rear  corner  a slot  for  the  bear- 
ing of  the  operating  handle  shaft,  parts  of  the  semiauto- 
matic mechanism  retainer;  around  the  opening  for  the  pas- 
sage of  the  shaft  operating  the  parts  there  is  a round 
slot  for  a felt  gasket,  preventing  ckist  from  entering  into 

the  parts  of  the  breechblock; 

- In  the  center  there  is  an  opening  for  the 
brs'schblock  re-cocking  handle  shaft  and  in  front  of  it  the- 
re  is  a round  bearing  for  the  breechblock  re-cocking  hand- 
le plug; 

- On  the  right-hand  side  there  is  a recess  for 

the  operating  lever  brake  tooth. 

Engraved  on  the  breechring  is  the  serial  number 
of  the  gun  and  the  model.  Which  indicates  the  model,  for 
example  76  mm  mountain  gun  M-48  B-lAl-I  /see  section 
"Differences  between  models"/. 

0.  THW  BRlSirCHBLOCK  AND  THK  SEMIAUTOMATIC  MECHANISM 
/ Fig.  6 - 19  / f 

The  semiautomatic  function  of  the  breechblock 
is  accomplished  by  the  semiautomatic  mechanism,  whose 
action  is  based  upon  e^loiting  the  movement  of  the  bar- 
rel when  returning  the  barre>l  in  battery. 

The  firing  is  done  by  means  of  a trigger  and 
can  be  done  from  both  sides  of  the  breechring.  At  station- 
ary targets  the  gun  is  fired  by  the  assistant  gunner,  by 
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BARREL 


Interrupted  treads 

Adapter 

Mantle  guide 


Interrupted  treads  for  ataching  the 

breiechring 

Interrupted  treads 

Eye 


BREECHRING  — View 

5 — Extractor  shaft  retainer  opening 

6 — Extractor  shaft  seat 

7 — Slider  lubricator 

8 — Quadrant  plane 


Semiautomatic  retainer  seat 
Artificial  recoil  lug 
Semiautomatic  shaft  bore 
Recocking  handle  seat 


Notic:  Fig.  5c 


Sai 
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means  of  an  auxiliary  trigger  or  with  tha  lanyard  -n  tha 
right  side  of  tha  hroechring.  When  firing  at  moving  tar- 
gets, the  gunner  activates  the  trigger  shaft  on  tha  left 

side  of  the  breechring. 

The  breech-block  consists  of  the  following 

parts  /fig.  6/  : 

- The  body 

- The  operating  parts 

- The  firing  lock 

- The  triggering  parts 

- The  extracting  parts 

- Lock  and  safety  parts,  and 

- Auxiliary  parts. 

1 _ The  breechblock  body 

/fig.  6,  8a,  8b,  9a  and  9b/ 

The  breechblock  body  is  wedge  slsaped. 

On  the  bre^echblock  front  the  seating  for  the 
front  plate  is  located.  On  models  B-1A2  and  B-lAl-I  tha 
breechblock  is  not  provided  with  the  backplate;  the  breech- 
block .face  forms  a whole  with  the  breechblock  body. 

The  rear  end  of  the  breechblock  body  is  flat 
and  neroendicular  on  the  bore  of  the  barrel.  In  the  cen- 
ter there  is  a round  cavity  for  placing  the  firing  lock. 
Above  the  cavity  there  is  a triangular  mark  with  the  en- 
graved word  "umetnuti"  /meaning  : "put  in"/  and  on  the 
left  side  of  the  cavity  there  is  only  a triangular  mark. 
These  marks  help  in  fitting  the  back  plate. 


/fig.  6,  7 and  lo/ 

The  operating  parts  of  the  breechblock  are  de- 
signed foi;,  manual  and  semiautomatic  operations,  and  con- 
sist of  the  following  parts  : 

- The  operating  lever  with  the  circular  box 

- The  guide 

- The  operating  parts  shaft,  and 

- The  semiautomatic  mechanism. 
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BREECHBLOCK  PARTS 


Back  plate 
Firing  pin  spring 
Pintle 

Trigger  with  spring 
Semiautomatic  lock 
Spring 

Firing  pin  with  striker 


Body 

Extractors 
Extractor  shaft 
Pusher 

Extractor  spring 
Recocking  handle  assembly 
Guide 

Trigger  shaft 


SEMIAUTOMATIC  MECHANISM  PARTS 


Bushing 

Spring 

Pin 

Bushing 

Inner  connector 
Opening  spring 
Cover 


Safety  pin 

Nut 

Lever 

Circular  box 
Key 

Closing  spring 
Semiatomatic  shaft 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


The  operating  lever  with  the  circular  box  /Fig. 

7 and  lo/  servos  for  opening  and  closing  the  breechblock 
® manually  and  for  opening  the  breechblock  for  the  first 
‘'4  round. 

It  consists  of  : 

- The  handle  with  the  lock 

- The  lower  arm  with  the  box,  and 

- The  connecting  pin  with  the  guide. 

The  guide  is  made  in  form  of  a triple  arm  lever. 
The  semiautomatic  mechanism  is  designed  for  semi- 
automatic operation  of  the  breechblock.  For  its  action  it 
exploits  the  returning  of  the  barrel  in  battery.  The  semi- 
automatic parts  are  fitted  in  the  circular  box  on  the  oper- 
ating lever,  in  the  right-hand  rear  corner  on  the  breech- 
ring  and  on  the  operating  lever  fixed  on  the  right  side 
of  the  cradle.  The  semiautomatic  mechanism  consists  of  : 
/Fig.  7 and  lo/ 

- The  circular  box  with  cover 

- The  spring  for  opening 

- The  inner  connector 

- The  spring  for  closing 

- The  spring  case 

- The  retainer  of  the  semiautomatic  mechanism  and 

- The  slider  with  the  latch. 

The  circular  box  is  made  from  one  part  with  the 
operating  lev^r  and  houses  the  breechblock  spring  for  open- 
ing the  inner  connector.  On  the  bottom  side  the  circular 
box  is  cut-out  in  an  arc  for  one-thitd  of  its  perimeter  to 
provide  a passage  for  the  tooth  on  the  lower  end  of  the 
inner— connector  and  of  the  retaining  tooth  of  the  semiauto- 
matic mechanism.  Inside  the  box  there  is  a hole  for  the  ou- 
ter end  of  the  spring  for  opening.  A slot  on  the  upper  side 
limits  the  straining  of  the  spring. 

The  circular  box  cover  has  on  its  lower  side  two 
arc-shaped  notches  for  entering  the  cut-outs  in  the  inner 
connector  and  on  the  upper  side  there  are  two  indented 
teeth  for  removal  and  replacement. 
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Fig.  8a—  BREECHBLOCK  ASSEMBLY 
/*  (WITH  THE  FRONT  PLATE) 


7 — Extractor  shaft 

8 — Extractor  shaft  retainer  seating 

9 — Sear 

10  — Extractor 

11  — Front  plate 

12  — Breechblock  body 

13  __  Front  plate  fastener 

14  _ Front  plate  fastening  screw 


Fig.  8b  — BREECHBLOCK  — 
SECTION 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


— Body 

— Striker 

— Firing  pin 

— Striker  spring 

— Trigger  shaft 

— Trigger  dent 

— Trigger 

— Trigger  spring 

— Back  plate 

— Front  plate 

— Sear 

— Sear  dent 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


Sanitized  Copy  Approved  for  Release  2011/01/25  : CIA-RDP82-00038R001400210001-4 


On  the  rim  of  the  cover  there  is  an  arc-shaped 
notch,  one  end  of  which  keeps  the  spring  strained  in  the 
circular  box,  and  the  other  is  designed  to  get  under  the 
operating  lever  in  saniautomatic  operation  oi  the  breech- 
block, to  lift  the  lock-tooth  out  of  its  seat,  and  thus  to 
enable  the  opening  of  the  breechblock  as  a result  of  tha 
action  of  tha  semiautomatic  spring,  located  in  tha  circu- 
lar box.  The  circular  box  cover  is  fixed  on  the  operating 
parts  shaft  with  a nut,  u’ae  nut  being  secured  by  a cotter 

pin. 

The  spiral  spring  for  opening  is  fixed  at  one 
end  to  the  circular  box  and  at  tne  Ooher  one  to  th^.  inn^-r 
connector.  The  semiautomatic  opening  of  tha  oraechblock 
strains  the  part  of  the  spring  which  is  fixed  to  tha  inner 
connector,  whereas  in  order  to  open  the  breechblock,  the 
outer  and  of  the  spring,  which  is  fixed  in  the  circular 

box,  is  expanding. 

Tha  inner  connector  has  the  shape  of  a round 
cut- through  plate,  having  in  its  center  a roller  shaped 
projection,  connecting  the  spring  for  opening  with  the 
operating  parts  shaft.  The  inner  connector  is  being  fixed 

to  th.3  operating  parts  shaft  by  a pino 

The  spiral  spring  for  closing  is  located  in  the 

case  of  the  semiautomatic  mechanism.  Through  it  passes 
the  operating  parts  shaft.  One  end  of  the  spring  is  fixed 
to  the  operating  parts  shaft  and  this  part  of  the  spring 
is  being  spanned  during  the  opening  of  the  breechblock. 

The  other  end  iS  fixed  to  the  upper  part  of  the  case  and 
it  expands  during  the  cl^-sing  of  the  breechblock. 

The  case  of  the  semiautomatic  mechanism  serves 
for  straightening  and  protecting  the  closing  spring.  In 
its  upper  part  there-  is  an  opening  with  four  holes  for 
adjusting  the  strength  of  the  semiautomatic  mechanism 
spring.  On  its  lower  part  there  is  a dent  fitting  in  a 
cut-out  indenture  on  the  operating  parts  lever  shaft  an 
a square  notch  for  fixing  the  case  in  the  breechrmg,  dur- 
ing the 
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lag  the  tura  of  the  operatiag  parts  shaft. 

The  semiautomatic  mechaaism  retaiaer  has  the 
fuactioa  of . preveatiag  the  iaaer  coaaector  from  turaiag, 
uatil  the  aotch  on  the  cover  of  the  circular  box  gets  under 
the  lock,  so  lifting  the  dent  of  the  operating  lever  hand- 
le lock. 

The  retainer  of  the  semiautomatic  mechanism  con- 
sists of  the  following  parts  ; 

- the  retaiaer  with  two  dents,  and 

- the  spring. 

The  bigger  dent  on  the  retainer  serves  to  hold 
the  inner  connector  of  the  semiautomatic  mechanism.  Sliding 
over  the  smaller  dent  the  circular  box  presses  the  whole 
retainer  into  its  recess,  thus  unlocking  the  inner  connect- 
or and  opening  the  breechblock  under  the  action  of  the 
spring. 

The  slider  with  the  latch  are  integral  parts  of 
the  semiautomatic  mechanism  and  that  of  the  parts  designed 
for  opening  the  breechblock.  It  is  located  on  the  copying 
device  which  connects  the  circular  box  with  the  cradle. The 
slider  is  an  integral  part  of  the  operating  cam,  and  the 
rocker  arm  is  rocking  around  its  shaft  and  is  provided  with 
a spring  pushing  it  permanently  to  the  right.  The  latch  is 
fixed  to  the  operating  cam  by  means  of  a ring,  a washer  and 

a cotter  pin. 

3 - The  firing,  lock 
/Fig.  8b  and  9b/ 

The  firing  lock  is  designed  to  fire  the  round 
after  the  loading  and  the  closing  of  the  barrel  has  been 
completed. 

The  firing  lock  consists  of  : 

- the  firing  pin 

- the  striker 

- the  striker  spring 

- the  back -plate. 

By  model  B-lAl-I  the  upper  surface  of  the  sear 
varies  in  shaps  from  the  models  B-1  and  B-1A2.  The  sear 
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of  tha  B-lAl-I  may  be  used  also  for  weapons  B-1  and  B-1A2 
with,  prior  adaptation  by  the  artillery  artizan, 

4 - The  triggering  parts 

/Fig.  11,  13,  14,  16,  17,  18a,  18b  and  19/ 

These  parts  serve  for  triggering.  They  consists 

of  ; 

- the  trigger 

- the  auxiliary  trigger,  and 

- tha  detent  with  the  spring. 

Tho  auxiliary  trigger  /Fig. 19/  is  operated  by 
the  assistant  gunner  in  engaging  stationary  targets.  It  is 
located  in  a box  on  the  body  of  the  operating  cam  fixed  on 
the  right  side  of  tha  cradle.  It  consists  of  : 

- a handle 

- a shaft 

- a lever 

- a lever  spring 

- a pusher 

- a pusher  spring,  and 

- an  auxiliary  trigger  box. 

The  auxiliary  trigger  should  not  be  disassembled 
for  training  purposes,  such  action  being  permitted  only 
for  the  purpose  of  repair  and  replacement  of  parts. 

The  gun  is  fired  by  the  trigger. 

The  trigger  /Fig. 11/  consists  of  : 

- the  shaft 

- the  lever  with  the  roller  and  the  lock,  and 

- the  sear  with  the  spring. 

The  trigger  shaft  is  prismahcally  cut  out  to  fit 
in  the  notch  of  the  sear.  Fixed  in  the  middle  of  the  lever 
is  the  roller  with  the  purpose  of  minimizing  friction  when 
firing  is  done  with  the  auxiliary  trigger. 

Located  at  the  end  of  the  lever  is  the  trigger 
lock.  The  lock  consists  of  a bolt  with  a spring  and  a 
stop.  On  the  bolt  head  there  is  a dent  which  enters  its 
seat  on  the  lock  case  when  the  trigger  is  unlocked.  The 
head  of  the  locking  bolt 
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head  of  the  locking  bolt  ends  with  a fixed  ring  for  put- 
ting on  the  trigger  hook,  and  for  pulling  back  the  bolt, 
while  locking  and  unlocking  the  trigger, 

5 - The  extracting  parts 

/Pig,  8a,  9a  and  15/ 

The  extracting  pa  rts  extract  the  empty  cartri- 
dge cases  and  maintain  the  breechblock  in  the  open  posit- 
ion by  not  permitting  the  spring  of  the  semiautomatic  me- 
chanism to  close  the  breechlc(5ck  until  separation  from 
the  breechblock  body. 

They  consist  of  : 

- two  double-arm  extractors 

- the  extractor  shaft  with  its  handle,  and 

- the  extractor  shaft  lock. 

6 - The  locklnR  and  safety  parts 

The  parts  for  locking  of  the  breechblock  are  de- 
scribed together  with  the  individual  assemblies.  The  parts 
of  the  breechblock  prevent  firing  before  the  breechblock 
is  completely  closed. 

7 - The  auxiliary  parts  of  the  breechblock 

The  auxiliary  parts  of  the  breechblock  serve  in 
activating  the  various  parts  of  the  breechblock. 

The  auxiliary  parts  are  : 

- the  re CO eking  handle,  and 

- the  lanyard. 

The  recocking  handle  /Pig.l2/  is  designed  for 
ra cocking  the  firing  lock  in  case  that  a round  would  not 
fire,  without  necessitating  the  opening  of  the  breechblock. 
It  consists  of  : 

- the  handle  with  the  lock 

- the  lever,  and 

- the  handle  shaft, 

8 - The  operating  cam  /Pig,l9/ 

The  operating  cam  regulates,  when  recoiling,  by 
means  of  the  slider,  the  moving  of  the  operating  parts 
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RECOCKING  HANDLE  ASSEMBLY 

5 — Pin 

6 — Mechanism  casing 

7 — Recocking  dent 

8 — Pin 


Fig.  12  - 

1 — Handgrip 

2 — Spring 

3 --  Handgrip  shaft 

4 — Rear  sight 
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shaft,  thus  straining  the  spring  of  the  semiautomatic  me- 
chanism. On  the  operating  cam  there  are  the  slider  with 
the  latch,  forming  part  of  the  semiautomatic  mechanism, 
and  the  auxiliary  trigger,  the  latter  being  an  integral 
part  of  the  firing  parts  of  the  breechblock. 

The  operating  cam  is  fixed  to  the  cradle.  When 
removing  the  operating  cam  it  is  necessary  : 

- to  separate  the  breechring  from  the  cradle, 

- to  pull  back  the  barrel  with  the  breechring 
and  the  mantle  for  2o  cm, 

- to  remove  the  operating  cam  by  pulling  it  back- 
wards. 

9 _ Semiautomatic  action  of  the  breechblock 

During  the  recoil  of  the  gun  the  operating  parts 
shaft  lug  by-passes  the  slider  and  the  latch  on  the  right, 
and  pushing  the  latch  to  the  left,  slides  over  the  latter. 

The  parts  of  the  breechblock  are,  during  recoil, 

at  rest. 

During  the  return-in  battery,  the  operating 
parts  shaft  reaching  the  latch,  strikes  it  with  the  lug, 
the  latch  together  with  the  slider  resists,  pushing  the 
lever  backwards.  The  lug  of  the  lever  slides  over  the  left 
side  of  the  latch  and  the  slider,  since  striking  the  latch 
and  slider  the  lever  turns  together  with  the  operating 
parts  shaft.  By  the  turning  of  the  shaft,  the  opening  and 

closing  springs  are  strained. 

The  opening  spring  is  fixed  to  one  of  its  ends 
at  the  circular  box  and  the  other  end  to  the  inner  con- 
nector, which,  be ing • conn-cted  wi  th  the  shaft,  straining 
the  opening  spring.  When  the  inner  connector  turns,  the 
circular  box  cover  turns  together  with  it.  The  inner  con- 
nector catches  with  its  lug  the  retainer  of  the  semiauto- 
matic mechanism,  preventing  the  mechanism  from  turning  un- 
til the  lug  on  the  circular  box  cover  passes  under  the  sa- 
fety lock,  thus  lifting  the  elbow  lever  handle  locking 
lug.  After  the  elbow  lever  handle  has  been  released  the 
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opening  spring  expands  and,  its  end  being  fixed  to  the 
circular  box,  turns  the  box  thus  opening  the  breechblock. 

By  its  turning  motion  the  circular  box  pushes  the  retainer 
with  its  lug,  releasing  the  inner  connector.  The  very  mo- 
ment the  breechblock  opens  the  extractor  arms  catch  the 
breechblock  and  keep  it  in  its  open  position. 

Simultaneously  with  the  straining  of  the  open- 
ing spring  the  closing  spring  also  strains;  its  flinction 

is  th0  sam0  as  in  manual  opQning. 

If  the  extractor  arms  disengage  the  breechblock, 

thJ  closing  spring  turns  the  operating  parts  shaft.  Toge- 
ther with  the  shaft  moves  also  the  operating  lever,  trans- 
mitting its  motion  to  the  breechblock,  thereby  closing 
the  barrel. 

D.  JIRING 

a/  The  gun  is  always  fired  by  hand;  firing  can  be 
done  from  the  left  or  from  the  right  side  of  the  breech- 
ring. Firing  from  the  left  side  is  performed  by  the  gunner 
at  moving  targets,  and  with  a reduced  number  of  crew, while 
firing  in  all  other  cases  is  carried  throi^h  by  the  assis- 

tant  gunner. 

When  engaging  moving  targets,  the  gunner  tracks 
the  targets  operating  with  his  left  hand  the  elevation 
hand  wheel,  and  with  his  right  hand  the  asimuth  hand  wheel. 
He  fires  by  operating  with  the  right  hand  the  trigger  hand- 
le. The  gunner’s  trigger,  through  the  assistant  gunner’s 
triggershaft,  lifts  the  pusher  which,  by  pushing  the  rol- 
ler, lifts  the  trigger  lever,  whose  shaft  turns  in  its 
bearing  and  catching  the  trigger  lug  with  the  notch.pulls 
it  downward.  As  a result  of  being  pulled  downwards  the 
head  compresses  the  spring,  and  the  lug  releases  the 
striker  rim,  which  is  driven  forward  under  the  action  o 
the  spring,  the  firing  being  performed  by  the  firing  pin 
striking  th.e  primer. 

b/  With  the  assistant  gunner’s  auxiliary 
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1 — Striker 

2 — Trigger  head 

3 — Spring 

4 — Trigger  lug 

5 — Trigger  shaft 

6 — Roller 

7 — Pusher 


Fig.  16  — TRIGGERING  PARTS 

8 — Auxiliary  trigger  case 

9 — Auxiliary  trigger  handle 

10  — Auxiliary  trigger  lever  lug 

11  — Lever  spring 

12  — Triggering  shaft 

13  — Triggering  handle 


Fig.  17  — FIRING  PARTS 


1 — Auxiliary  trigger  handle 

2 — Auxiliary  trigger  shaft 

3 — Casing  base 

4 — Pusher 

5 — Plug 

6 — Spring 


7 — Casing 

8 — Trigger  lever 

9 — Trigger  shaft 

10  — Trigger 

11  — Striker 
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Firing  by  means  of  the  auxiliary  trigger  is  per- 
formed by  the  assistant  gunner  in  engaging  stationary  tar- 
gets, Such  firing  can  be  done  manually  or  by  means  of  the 
lanyard. 

Manual  firing  is  effected  by  the  assistant  gun- 
ner who  grasps  with  his  right  hand  the  auxiliary  trigger 
handle  pulling  it  upwards  and  to  the  rear.  The  motion  of 
the  handle  is  transmitted  through  the  auxiliary  trigger 
shaft  and  lever  to  the  pusher,  which  through  the  roller 
lil  ts  the  trigger  lever,  and  accomplishing  firing,  as  ex- 
posed under  a/. 

The  firing  accomplished,  and  the  assistant  gun- 
ner having  svjiftly  released  the  handle,  the  auxiliary 
trigger,  under  reaction  of  the  spring  returns  to  its  seat, 
and  the  pusher  leans  against  the  auxiliary  trigger  box. 
During  this  action  the  auxiliary  trigger  lever  under  the 
action  of  its  spring  /in  the  box/  returns  with  its  longer 
arm  into  lower  position,  and  re— catches  the  pusher,  per- 
mitting further  firing. 

Firing  with  the  auxiliary  trigger  by  means  of 
th3  lanyard  is  effected  by  attaching  the  latter  to  the 
trigger  handlers,  after  which  the  lanyard  is  abruptly 
pulled  and  rele'ased, 

c/  Firing  with  the  assistant  Runner^ s trigger 

If  the  auxiliary  trigger  is  unserviceable,  fir- 
ing can  be  done  by  means  of  the  ass.  gunner’s  trigger. This 
way  of  firing  may  also  be  done  manually  or  by  means  of 
the  lanyard. 

Manual  firing  is  performed  by  the  assistant  gun- 
ner, who  grasps  with  his  right  hand  the  trigger  lock  cas- 
ing and  pulls  the  lever  upwards  and  to  the  rear.  By  this 
pull  on  the  trigger  lever  the  trigger  shaft  is  turned  in 
its  bearing,  the  shaft  pulling  with  its  notch  the  trigger 
lag  and  ralaasing  tii0  striker. 

T5.  RTT-COCKING  THF’  BHK1?OHBLOCK  MECHANISM 


In  case  the  round  woald  fail  to  fire,  it  is  ne- 


Fig.  18a  — OPERATING  CAM  ASSEMBLY 


1 — Operating  cam  body 

2 — Trigger  UffcjBr 

3 — Trigger  lifter  spring 

4 — Cam  casing  cover 

5*—  Auxiliary  trigger  lever  spring 

6 — Cam  fastener 

7 — Pin 

8 — Tri^r  lifter  pusher  dent 

9 — Lever  spring,  lifter  pusher 


10  — Pusher  lever 

11  — Stop  screw 

12  — Seat,  auxiliary  trigger  shaft 

13  — Cam 

14  — Cam  return  spring 

15  — Nut 

16  — Washer 

17  — Cam  shaft 

18  — Pin 


cessary  to  recock  the  bree-chblock  mechanism.  This  id  done 
by  means  of  the  rscocking  handle  without  opening  the  breech 
block. 

To  carry  out  recocking  it  is  necessary  to  unlock 
the  handle  pulling  it  v;ith  the  right  hand  upwards  in  order 
to  get  the  locking  plug  out  of  its  seat  in  the  breechring. 
After  unlocking,  the  handle  is  pulled  to  the  left  and  rear 
in  result  of  which  the  lug  of  the  shaft  will  piress  the  sear 
and  turn  it  into  its  seat.  By  the  turning  motion  of  the 
sear  the  striker  is  pulled  back,  the  striker  spring  is  com- 
pressed and  once  the  striker  rim  has  passed  over  the  trig- 
ger lug,  the  breechblock  is  again  re  cocked,  Y/hen  the  handle 
returns  to  its  original  position,  the  latch  contacts  the 
sear  lug,  allowing  the  handle  to  return. 


F.  DISASSWBLING  OF  THT?  BRKiRTCHBLOOiC  AND 
SEMIAUTOMATIC  MECHANISM 

Disassembling  and  assembling  of  the  breechblock 
^ may  be  done  for  purposes  of  cleaning,  replacement  of  unser- 
viceable parts  and  for  training  purposes. 

Disassembling  of  the  operating  lever  and  of  the 
parts  of  the  semiautomatic  mechanism  ‘in  the  circular  box, 

. and  in  the  semiautomatic  spring  casing  is  not  permitted 
.5  for  every-day  maintenance. 

"2  The  mentioned  parts  are  disassembled  for  train- 

ing purposes,  for  repair  or  replacement. 

Disassembling  is  performed  by  means  of  the  wrench 
from  the  battery  set  of  spares,  tools  and  accessories,  as 
follows  : 

a - When  perfoimed  by  the  gun  crew 

Pull  the  trigger  and  remove  the  lanyard  if  the  latter 
was  on  the  breechblock 
Remove  the  breechblock 
Remove  the  back-plate 
Remove  the  striker  spring 

Remove  the  striker, using  the  re cocking  handle;  If  it 
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OPERATING  CAM  WITH  CRANK 


8 — Cam  crank 

9 — Pin 

10  — Nut 

11  — Washer 

12  — Trigger  shaft  hole 

13  — Casing 


Operating  cam  body 
Pin 

Washer 

Spring 

Shaft 

Auxiliary  trigger  pusher 
Spring 


CRADLE  SUPPORT  FOR  TRAVELING 
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is  dssirable^  to  remove  the  firing  pin,  then  it  should 
be  unscrewed  counter-clock-wise;  remove  the  breechring 
connector,  pull  the  barrel  backwards  so  far  that  the 
breechblock  shaft  lever  will  not  pass  the  latch  on  the 
operating  cam. 

6 - Remove  the  operating  parts  shaft  cotter  pin 

7 - Unscrew  anti-clockwise  the  operating  parts  shaft  nut 

8 - Lift  up  the  circular  box  with  the  opening  spring 

9 - Take  out  the  pin  for  fixing  the  operating  parts  shaft 

10-  Pull  out  the  operating  parts  shaft 

11-  Press  the  locking  bolt  down  and  lift  the  extractor 
bolt  out 

12-  Remove  the  extractor  shaft  locking  pin,  by  pressing 
the  locking  bolt  and  removing  the  stop  and  the  spring 

13_  Push  the  bre-^chblock  body  outvjards  for  one-half  of 

its  length  with  the  left  hand,  at  the  same  time  hold- 
ing it  with  the  right  hand 

14-  Separata  the  guide  from  the  breechblock 

15-  Remove  the  twin-arm  extractors 

16-  Remove  the  sear 

17..  Place  the  breechblock  so,  that  the  trigger  lug  may  get 
out  of  its  seat,  press  the  trigger  lug  through  the  sear 
opening,  take  out  the  trigger  shaft  and  remove  the 
trigger  lug  together  vjith  the  spring 

18-  Remove  the  recocking  handle  by  pulling  the  handle  up, 
unlocking  tha  handle,  turning  it  to  the  left  and  rear 
to  its  extreme,  position  and  lifting  the  lever  upwards 

19-  Remove  the  retainer  of  the  semiautomatic  mechanism 
together  with  the  spring. 

b - Whan  performed  bv  the  artillery  mechanics 

1 - To  remove  the  opening  spring  it  is  us  cessary  to  place 
the  operating  lever  with  the  circular  box  and  the 
opening  spring  into  their  seat  on  the  breechring, and 
to  embrace  the  two  lugs  on  the  cover  with  a wrench 

from  the  battery  set  of  spares,  tools  and  accessories; 

turn  the  cover  to  the  loft  till  the  cover  lug  separat- 
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es  from  the  box,  lifting  the  cover  only  so  much  that 
it  separates  from  the  circular  box,  aoji  slowly  re— 
lease  the  opening  spring  with  the  wrench,  lift  the 
cover  when  the  spring  releases.  Remove  the  opening 
spring  and  the  inner  connector. 

2  - To  remove  the  closing  spring  it  is  necessary  to  bring 
the  spring  casing  of  the  semiautomatic  mechanism  into 
a visa,  to  turn  the  shaft  to  the  left  in  order  to  se- 
parate the  casing  lug  from  the  shaft  lug,  to  pull  out 
the  shaft,  and  take  out  the  spring  of  the  casing. 

2 _ To  remove  the  operating  lock  remove  the  cotter  pin 
from  the  shaft,  and  then  remove  the  shaft,  the  lock 
and  the  lock  spring. 

4 _ To  remove  the  barrel  lock  pin  from  the  breechring, 

drive  out  the  pin  on  the  lower  side  of  the  shaft, lift 
the  shaft,  remove  the  safety  pin  and  remove  the 
spring. 

G.  asskmbling  of  thr  brbi?chblock  and  skmiautomatic 

MECHANISM 

> Assembling  of  the  parts  of  the  breechblock  and 

the  semiautomatic  mechanism  is  done  in  reversed  order. 

Prior  to  assembling  it  is  obligatory  to  wipe  all 

the  parts  with  a clean  rag  and  to  apply  a thin  layer  of 

gun  grease. 

a - v/h3n.  perfonned  by  tha  gun  cre^w 

1 - Install  the  barrel  lock  pin  in  the  breechring,  and 

S9cur0  ths  shaft  with  tha  pin 

2 - Install  the  semiautomatic  ns  chanism  retainer  together 

with  its  spring  into  their  seat  in  the  bre'schring. 

3 - Install  the  recocking  handle 

4 - Take  the  breechblock,  push  the  trigger  lug  into  its 

seat,  and  insert  the  trigger  shaft  into  the  breech- 
block 

5 - Install  the  sear 

6 - Push  the  bree'chblock  for  one  half  of  its  length  into 

the  breech  recess  in  the  breechring 


Fig.  20  — MANTLE  WITH  THE  MUZZLE  BRAKE  — ASSEMBLY 


1 — Mantle  8 — Paddng  hook 

2 — Mtiz-zle  brake  8 — Pack  saddle  seating 

3 — Recoil  lez^th  scale  10  — Grease  cups 

4 — Recoil  length  index  11  — Slides  brass  screws 

5 — Holes  on  the  mantle  12  — Barr^  guide  grooves 

8 — Recess  13  — Recoil  length  scale  fixing  screws 

7 — Front  sight 
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7 - Install  the  operating  parts  guide 

3 - Install  the  twin  arm  extractors  and  the  extractor 
shaft 

3 - Install  the  operating  parts  shaft  vifith  the  inner  con- 
nector fixing  pin 

10-  Close  cotjiplotely  the  breechblock 

11-  Install  the  operating  lever  with  the  circular  box 

12-  Screv;  on  the  nut  on  the  operating  parts  shaft  and  se- 
cure it  with  the  cotter  pin 

13-  Install  the  striker,  lift  the  trigger  to  release  the 
firing  lock,  and  install  the  striker  spring 

14-  Put  the  back  plate  in  its  position,  and 

15-  Check  the  functioning  of  the  breechblock  parts  by 
opening  and  closing  the  breechblock,  by  recocking  and 
pulling  the  trigger. 

- lyhen  oerformed  by  the  artillery  mechanics 


Assembling  of  the  operating  lever  handle 


Install  the  operating  lever  handle  safety  lock  spring, 
the  safety  lock,  the  shaft,  and  the  cotter  pin 
In  order  to  assemble  the  operating  lever  with  the  cir- 
cular box  it  is  necessary  to  install  the  inner  con- 
nector with  the  opening  spring  in  the  circular  box  on 
the  breechring,  to  strain  the  spring  by  turning  the 
inner  connector  to  the  left  till  the  lug  on  the  inner 
side  of  the  inner  connector  reaches  the  indenture  in 
the  circular  box 

Put  the  cover  onto  the  box,  and  turn  it  with  a wrench 
till  the  arc-shaped  lug  of  the  cover  contacts  the 
notch  in  the  circular  box,  and  then  lower  the  cover  bj 
tapping  slightly 

To  assemble  the  parts  of  the  semiautomatic  mechanism 
into  the  casing  it  is  necessary  to  install  the  closing 
spring  on  the  shaft,  install  the  casing  and  strain  the 
spring  by  turning  the  casing  till  its  lug  has  leaned 
on  the  lug  of  the  operating  parts  shaft 
To  install  the  barrel  lock  in  the  breechring,  install 
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CRADLE  ASSEMBLY 


Recoil  length  regulator  lever 
Recoil  length  adjusting  nut 
Adjusting  index 
Counter-recoil  rod 
Recoil  brake  filling  valve 
Recuperator  cylinder  cover 
Azote  valve 
Pack  pad 
Attaching  hook 


Cradle  body  2 

- Elevating  gear  case  9 

- Sight  bracket  ^0 

- Equilibrator  cable  hook  11 

- Cradle  trunnion  12 

- Recuperator  piston  rod  extension  13 

- Recoil  speed  regulator  with  recupe-14 

rator  filling  valve  15 

- Piston  rod  15 

- Elevating  pinion 


RECOIL  MECHANISM  PARTS 


Compensator  assembly 

Stuffing  box  with  fluid  filling  valve 

Piston  rod  extension 

Stuffing  box 

Piston  rod 

Piston 

Buffer 

Counterrecoil  rod 

Recoil  length  regulator  assembly 


Piston  rod  extension 
Stuffing  box 
Piston  rod 
Azote  filling 
Piston 

Cylinder  cover 
Recoil  speed  regulator  index 
Recoil  speed  regulator  assembly 
Floating  piston 


Sanitized  Copy  Approved  for  Release  201 1/01/25  : CIA-RDP82-00038R001400210001-4 


3o 


the  lock  spring  and  then  put  the  lock  on  the  .earlets, 
connect  with  the  shaft  and  secure  the  shaft  with  a 


H.  THT?  BARR'BL  LOCK  PIN  ON  THS  BRKKCHRING 

The  barrel  lock  pin  on  the  breedhring  secures 
the  barrel  preventing  it  from  rotating  around  its  longer 
axis,  and  protects  the  barrel  from  dirt.  It  is  composed 
of  the  lock  pin,  the  shaft  and  the  spring. 

I.  THK  BARREL  AND  CRADLE  LINK 

This  device  is  designed  to  link  the  barrel  with 
the  cradle  by  means  of  the  piston  rod  extension  of  the  hy- 
draulic recoil  and  the  recuperator.  It  is  located  in  its 
seat  in  the  breechring  notch,  the  latter  being  provided 
with  two  circular  boxes  for  the  passage  of  the  piston  rod 
extension  of  the  recuperator  and  the  recoil-mechanism. 

It  consists  of  : 

- the  handle  wi  th  its  lock 

- the  shaft 

- the  gear  wheel , and 

- the  connecting  rod. 

Conna^cting  the  barrel  with  the  cradle.  When 
installing  the  breechring  in  assembling  the  gun  it  is  ne- 
cessary to  unlock  the  linking  device  by  pulling  the  handle 
down  and  to  the  left.  Through  the  pulling  of  the  handle 
the  motion  is  transmitted  over  its  shaft  and  the  gear  to 
the  connecting  lever  which  is  horizontally  moving  to  the 
left  so  that  the  wider  part  of  its  opening  match  the  bores 
on  the  breachring,  thus  permitting  the  piston  rod  extens- 
ion to  pass  through  them.  After  the  breechring  has  been 
completely  put  on  the  barrel  and  the  cradle,  this  fact 
being  indicated  by  the  stops  - /small  copper  plates  on  the 
inner  side  of  the  breechring-lug/  the  piston  rod  extens- 
ions have  passed  by  this  time  through  the  bores  of  the  lug 
and  the  connecting  lever,  and  the  grooves  in  the  piston 
rod  are  in 
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rod  are  in  line  with  the  connecting  lever.  By  closing  the 
handle,  the  connecting  lever  is  shifted  to  the  right  and 
clenches  with  its  narrower  bores  the  grooves  on  the  piston 
rod  extensions  from  the  left  side,  thus  securely  connect- 
ing  the  cradle  to  the  breechring. 

Disassembling  of  the  cradle  from  the  barrel  is 

done  in  reversed  order. 


J.  THT3  MANTLB'  WITH  THT?  MUZZLT?  BRAKK 
/i'ig.  20/ 

1 - THK  MANTB’ 

The  mantle  is  made  of  steel,  cylindrical  in  sha- 
pe, and  is  designed  to  increase  the  weight  of  the  recoil- 
ing masses  of  the  gim,  and  to  guide  the  barrel  along  the 
cradle  during  recoil. 

On  the  sides  of  the  mantle  there  are  two  pairs 
of  circular  openings  for  inseting  bars  for  disassembling, 
and  two  longitudinal  openings  which  are  needed  during  the 
fabrication  of  the  mantle.  In  addition,  the  circular  open- 
ings are  designed  also  for  cooling  the  barrel,  by  means  of 
the  air  circulating  through  them  during  firing.  Attached 
to  the  right  side  of  the  mantle  is  a metallic  rule  with 
a millimeter  scale  showing  the  length  of  recoil  from  3oo 
to  85o.  The  scale  is  divided  from  lo  to  lo  milimeters. 
Attached  to  the  rule  is  a movable  index  indicating  the 
recoil  length, its  motion  being  limited  by  two  index  stops. 

Prior  to  removing  the  mantle,  the  recoil-length 
index  stop  should  be  turned  to  the  right  and  forward. 


2 - THB  MUZZLK-  BRAKB 

The  muzzle  brake  is  made  of  alloyed  steel,  and 
belongs  to  the  active  type;  it  is  cylindrically  shaped,its 
function  being  to  decrease  the  length  of  the  recoil  an 
bo  increase  the  affect  of  the  powder  gases  /and  with  i 
increases  the  range/.  On  its  front  part  there  are  12 
eliptical  side  holes  to  permit  the  gases  to  exhaust, after 
the  shell  has  left  the  barrel. 


Fis  23  — FUNCTIONING  OF  THE  RECOIL  BRAKE  AND  THE 
RECUPERATOR 

11.  Hydraulic  recoil  brake  piston  rod 


1.  Recuperator  piston  rod 

2.  Fluid  in  the  recuperator 

3.  Recuperator  inner  cylinder 

4.  Floating  piston 

5.  Fluid 

B.  Compressed  azote 

7.  Azote  valve  assembly 

8.  Compensator 

9.  Recuperator  piston 

10.  Recuperating  speed  »eg  valve 

The  characteristics:  The  recoil  brake  is  hydraulic  with  grooves  on  the  counter 
piston  rod  of  varying  depth  and  length,  it  is  titled  with  a spring  loaded  compensator, 
recuperation  brake  valve,  shock  absorber 

iiiiiiiif 
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12.  Shock  absorber 

13.  Recoil  brake  fluid 

14.  Recoil  length  regulator  cam 

15.  Fluid  valve 

16.  Hydraulic  brake  cylinder 

17.  Recoil  length  adjusting  screw 

18.  Recoil  brake  piston  rod 

19.  Recoil  brake  piston 

20.  Counter  piston  rod 
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Std  are  in  line  with  the  connecting  lever.  By  closing  the 
^^ndle,  the  connecting  lever  is  shifted  to  the  right  and 
™.enches  with  its  narrower  bores  the  grooves  on  the  piston 
^^fod  extensions  from  the  left  side,  thus  securely  connect— 
^fag  the  cradle  to  the  breechring. 

Disassembling  of  the  cradle  from  the  barrel  is 

^^one  in  reversed  order. 

J.  THT?  MANTLK'  TiYITH  THT?  KUZZLK  BRAKK 
/i’ig.  20/ 

1 - THR  MANTES' 

The  mantle  is  made  of  steel,  cylindrical  in  sha- 
pe, and  is  designed  to  increase  the  weight  of  the  recoil- 
-Ing  masses  of  the  gun,  and  to  guide  the  barrel  along  the 
cradle  during  recoil. 

On  the  sides  of  the  mantle  there  are  two  pairs 
-of  circular  openings  for  inseting  bars  for  disassembling, 
--and  two  longitudinal  openings  which  are  needed  during  the 
■-fabrication  of  the  mantle.  In  addition,  the  circular  open- 
ings are  designed  also  for  cooling  the  barrel,  by  means  of 
' the  air  circulating  through  them  during  firing.  Attached 
to  the  right  side  of  the  mantle  is  a metallic  rule  with 
a millimeter  scale  showing  the  length  of  recoil  from  3oo 
to  85o.  The  scale  is  divided  from  lo  to  lo  milimeters. 
Attached  to  the  rule  is  a movable  index  indicating  the, 

4 recoil  length, its  motion  being  limited  by  two  index  stops. 
I Prior  to  removing  the  mantle,  the  recoil-length 

^ index  stop  should  be  turned  to  the  right  and  forward. 

p 2 - THE  MUZZLE  BRAKE 

^ The  muzzle  brake  is  made  of  alloyed  steel,  and 

I belongs  to  the  active  type;  it  is  cylindrically  shaped, its 

I function  being  to  decrease  the  length  of  the  recoil  and 
I to  increase  the  affect  of  the  powder  gases  /and  with  it 
I increases  the  range/.  On  its  front  part  there  are  12 
I eliptical  side  holes  to  permit  the  gases  to  exhaust, after 
I the  shell  has  left  the  barrel. 
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Fig.  24  — OPERATION  DURING  RECOIL 
Operation  of  the  recoil  brake:  The  fluid  passes  through  the  piston  to  the  other 
side  of  the  ■ cylinder  “through  the  valve,  into  the  piston  rod  and  into  the  compensato-r. 
Depending  of  the  recoil  length  regulator  elevation,  turns  the  piston  rod  and  reduc.es 
the  fluid  passage  openings. 

Operation  ot  the  recuperator:  The  piston  pushes  the  fluid  which  passes  freely 
through  the  recuperator  speed  regulator,  pusher  the  floating  piston  which  in  turn 
compresses  the  azote  in  the  recuperator. 
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On  the  muzzle  brake  there  is  a mark  to  match  a 
corresponding  mark  on  the  mantle  for  adjusting  the  muzzle 
brake.  In  the  rear  opening  of  the  muzzle  brake,  enters  the 
front  portion  of  the  barrel  muzzle  and  in  this  manner  the 
centering  of  the  barrel  is  performed. 

Disassembling  and  assembling  of  the  muzzle  brake 
should  be  done  by  artillery  mechhnics  only. 

Remark  : Firing  of  the  weapon  without  the  muzzle 
brake  is  prohibited. 

II.  THff  CARRIAGK 
/Fig.  21a/ 

The  carriage  of  the  gun  is  divided  into  the  top 
carriage  and  the  bottom  carriage.  To  the  top  carriage  be- 
long all  those  parts,  which  move  in  elevating  and  travers- 
ing the  barrel,  forming  the  movable  part  of  the  carriage. 

To  the  bottom  carriage  belong  all  those  parts  which  remain 
immovable  during  elevating  and  traversing  of  the  barrel, 
and  during  firing. 

The  parts  of  the  top  and  bottom  carriages  are 
protected  by  shields. 

The  top  carriage  consists  of  : 

- the  cradle  with  the  hydraulic  recoil  cylinder, 
the  recuperator  and  the  recoil -length  regulator 

- the  top  carriage  body  with  the  traversing  and 
elevating  gears,  and 

- the  equilibm  tors. 

A.  THB  CRADLS 

/Fig.  21b/ 

The  cradle  is  made  of  steel  in  one  piece  and  is 
designed  to  house  the  hydraulic  recoil  mechanism  and  to 
permit  the  mantle  with  the  barrel  and  the  breechring  to 
slide  over  it  during  recoil  and  counter-recoil. 

Near  to  the  front  end  of  the  cradle  is  an  open- 
ing provided  for  screwing  in  the  recuperator  azote  filler 
valve  case. 

Welded  on  three  places  along  the  right  side  are 
the  brackets  for  the 
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Fig  25  — OPERATION  DURING  RECUPERATION 

in  the  recuperation  brake  valve  and  passes  through  f ^ 
through  the  grooves  on  the  counter  piston  rod  and  back  through  the  P 
The  fluid  from  the  compensator  supplements  the  recoil  brake  cylinde  . 
impact  is  soothed  by  the  shock  absorber. 


tixe  brackets  for  the  recoil-length  adjusting  rod. 

Attached  to  the  front  re-inf orcement  is  the 
shaft  with  the  gear  pinion,  and  the  toothed  rack  of  the 
recoil-length  rod. 

Kngraved  on  the  front  bracket  of  the  adjusting 
bar  is  a scale  in  millimeters  indicating  the  position  of 
the  recoil-length  adjusting  bar  in  relation  to  the  coun- 
ter-recoil piston  rod.  This  scale  serves  for  checking  the 
recoil  length. 

Next  to  the  front  end  of  the  cradle  there  is  a 
square  hole  in  the  middle  cylinder  near  the  bulkhead  de- 
signed for  installing  the  bulkhead  during  manufacturing. 

On  the  hole  is  a cover  fixed  with  four  screws.  This  hole 
also  serves  for  checking  the  reserve  fluid  in  the  recoil- 
cylinder  /in  the  compensator/. 

The  inside  of  the  cradle  has  three  longitudinal 
bores  forming  the  hydraulic  recoil  cylinders  and  the  recu- 
perator. 

The  right  cylinder  houses  the  parts  of  the  hy- 
draulic recoil  brake  . 

The  left  cylinder  houses  the  parts  of  the  recu- 
perator; screviied  into  it  is  the  inner  recuperating  cylin- 
der. 

At  two-thirds  of  its  length  from  the  breech- 
ring, the  middle  cylinder  has  a bulkhead.  Its  longer  part 
beyond  the  bulkhead  /2/3  of  the  length/  houses  the  recu- 
perating parts.  By  the  breechring  this  cylinder  has  an 
opening  for  connection  with  the  inner  recuperating  cylin- 
der, and  at  the  bulkhead  there-  is  also  an  opening,  con- 
necting the  outer  recuperator  cylinder. 

On  the  part  of  the  middle  cylinder  located  in 
front  of  the  bulkhead  there  is  an  opening,  connecting  the 
right  cylinder;  it  serves  for  housing  the  hydraulic  brake 
parts. 

The  front  side  of  the  cradle  is  being  closed 
with  a protecting  casing. 
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B.  THT?  HYDRAULIC  RRCOIL  BaKR  AND  PNRDMATIC  RRCUPRRAP  OR 
/Pig.  22,  23,  24,  25,  26/ 

Th,0  h.ydraulic  recoil  brake  and  tbe  recuperator 
for  th.9  hydro-elastic  connection  of  the  barrel  with  the 
carriage,  '-.'ith  their  work  after  firing  the  round  they  ab- 
sorb the  major  portion  of  the  recoiling  energy,  whth 
appears  as  the  result  of  propellant  gas  action  on  the 
breechblock  face.  During  this  the  hydraulic  recoil  brake 
and  the  recuperator  with  the  aid  of  the  muzzle  brake  on 
the  weapon  gradually  absorb  the  recoiling  energy  aid  there- 
by reducing  the  length  of  the  recoiling  parts  to  the  rear. 
The  recuperator,  after  absorbtion  of  the  recoiling  energy 
returns  the  barrel  in  battery  position. 

The  recoil  brake  is  a hydraulic  type,  that  is  to 
say  it  contains  fluid,  which  flows  through  small  openings 
and  creates  resistance,  thus  decreasing  the  strength  bf 
bhe  recoil.  Beside  the  fluid,  the  recoil  brake  cylinders 
contain  a piston  with  a piston  rod,  a piston  with  a counter- 
piston rod,  a spring-activated  compensator  and  an  adjusting 

rod  for  the  recoil-lsngth. 

The  recuperator  is  a hydropneumatic  one,  what 
naans  that  the  recuperating  cylinder  contains  fluid  and  azo- 
' -la.  Only  the  weapons  of  models  B-1  and  B-1A2  were  filled 
■■  with  compressed  air.  Purther  use  of  compressed  air  in  the 
ir-cuoarators  is  prohibited  owing  its  harmful  effect.  The 
iair  may  be  used  exceptionally  only  during  the  War  when  no 
I azote  is  available  and  only  with  the  approval  of  the  respon- 
I sible  Superior.  As  soon  as  the  situation  permits,  the  air 
I should  ba  replaced  with  azote.  The  recuperator  is  provided 
with  a counter  recoil  speed  regulator  and  a floating  pi- 
ston. 

1 _ The  hydraulic  recoil  brake 
/Pig.  22  and  26/ 

The  hydraulic  recoil  brake  is  located  in  the 
I right  cylinder  and  in  the  portion  of  the  middle  cylinder  in 
front  of  the  bulkhead. 
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Fig.  28a  — FLUID  ADDING  VALVE  BOX  — RECOIL  BRAKE 

1 — Fluid  valve  plug  8 — Valve  spring 

2 — Valve  body  9 — Stop  screw 

3 — Jointing  10  — Air  relasing  valve 

4 — Pellet  11  — Rubber  jointing 

5 — Safety  screw  12  — Valve  box  body 

6 — Pellet  pusher  13  — Copper  jointing 

7 — Valve  body  jointing 
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Th.0  hydraulic  racoil  brake  consists  of  : 
the  recoil  cylinder 

- the  piston  rod  with  the  piston 

- the  counter  piston  rod  with  the  piston 

- the  compensator 

- two  recoil  cylinder  stuffing  boxes 

- a compensator  cylinder  stuffing  box  with  the 
fluid  adding  valve  in  the  hydraulic  recoil 
brake , and 

- the  fluid. 

The  brake  is  provided  with  a recoil-leiig  th  adju- 
ster and  with  a counter  recoil  shock  absorber  on  the  count- 
er piston  rod. 

a — The  piston  rod  with  the  piston.  The  piston 
rod  is  hollow  to  allow  the  inserting  of  the  counter  piston 
rod;  attached  to  its  front  end  is  the  piston. 

b - The  counter  piston  rod  with  the  piston. The 
counter  piston  rod  is  cylindrical  in  shape,  in  its  inner 
part  it  is  hollow  for  one  half  of  its  length.  Screwed  on- 
to its  rear  end  is  the  piston  with  the  counter  recoil 
shock-absorber.  In  the  counter  piston  rod  there  are  four 
longitudinal  grooves  of  various  cross-sections.  Through 
two'of  them  passes  the  fluid  during  recoil,  when  firing 
with  great  elevation. 

The  piston  of  the  counter  piston  rod  is  hollow 
and  in  it  is  the  valve  with  its  spring.  Screwed  onto  the 
and  of  the  piston  is  the  shock-absorber.  The  valve  with 
its  spring  and  the  shock-absorber  perform  the  shock-ab- 
sorbing during  counter  recoil. 

The  valve  spring  keeps  the  valve  in  its  seat  on 

the  piston.  The  valve  has  the  function  of  permitting  the 
fluid  to  pass,  during  recoil,  into  the  inner  part  of  the 
piston  rod,  and  to  close  the  hole  on  the  piston  during 
counter-recoil,  so  that  the  fluid  flows  only  through  the 
four  holes  on  the  valve  into  the  inner  part  of  the  counter- 

piston  rod. 

The  shock  absorber  is  screwed  onto  the  piston 
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Fig.  30  — RECUPERATOR  PISTON  — ASSEMBLY 

1 — Bronze  guide  5 — Piston  nut 

2 — Crimped  rubber  jointing  6 — Pin 

3 — Undercrimped  ring  7 — Washer 

4 Jointing  tightening  nut  8 — Recuperator  piston  rod 


Fig.  31  — RECUPERATOR  STUFFING  BOX  — ASSEMBLY 

1 — Box  body  4 — Nut 

Under  crimped  ring  5 — Nut  with  crimped  ring 

Crimped  rubber  ring 
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head.  Its  function  is  to  prevent  shock  during  counter-re- 
coil of  the  barrel.  This  function  is  carried  out  during 
the  last  eight  centimeters  of  counter-recoil.  In  its  head 
the  shock  absorber  is  provided  with  three  longitudinal 
square  slits  designed  to  permit  the  flowing  of  the  fluid. 

It  is  hollow  in  its  inner  part  to  allow  the  valve  to  enter 
during  recoil.  This  hollow  part  has  four  openings  to  let 
out  the  fluid. 

The  shock  absorber  is  provided  with  four  longi- 
tudinal semicircular  slots  of  different  depth.  The  shock- 
absorber  guided  through  tho  piston  rod  by  a brass  ring, 
attached  to  tho  piston  rod  extension. 

c - The  compensator  /i’ig.  22,  26  and  27/  has  the 
function  of  receiving  the  surplus  fluid  from  the  recoil  cy- 
linder, originating  from  heating  in  orlsp  to  refill  the 
space  from  where  the  piston  retracts  in  recoil  to  prevent 
building  up  of  a vacuum.  The  compensator  contains  appro- 
ximately 5e  ccm  of  reserve  fluid.  The  compensator  is  spring- 
activated.  It  consists  of  a spring  and  a piston,  the  spring 
being  a soiral  one.  The  piston  consists  of  a head,  a steel— 
ptnc,  a rubber  ring,  a nut  for  compressing  the  rubber  ring 
and  a stop-bolt.  The  compensator  is  located  in  the  front 
curt  of  the  middle  cylinder. 

d - The  stuffing  boxes  of  the  recoil  cylinder, 

; There  are  two  stuffing  boxes,  one  of  them  stuffing  the 
f r-^ar  -ad  of  the  cylinder  /j?ig.  33/,  prevene  tin^  the  fluid 
I to  get  out  along  the  recoil  brake  piston  rod,  the  other 
I one  designed  for  the  front  part  of  tho  cylinder  /fig. 32/ , 

I or-v'nting  the  fluid  to  flow  out  along  the  counter  piston 
I rod.  Located  in  each  box  is  a rubber  ring,  a packing,  tvjo 

compressing  rings,  and  a nut. 

e - The  compensator  cylinder  stuffing  box  is  pro- 
vided  with  two  holes,  one  of  them  marked  with  '’T"  /for 
i ‘'fluid"/  and  the  other  one  marked  with  "V"  /for  "azote"/. 

The  "T"  marked  hole  is  designed  as  a valve  for  resupplying 
i fluid  into  the  recoil  brake  /cylinder/,  and  the  "V"  marked 
hole  — for  permitting  the  azote  to  escape  during  refilling 
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Fig.  33—  RECOIL  BRAKE  REAR  STUFFING  BOX  ASSEMBLY 


1 — Recoil  brake  piston  rod 

2 — Nut 

3 — Stuffing  box  body 


4 — Tallowed  wkrk 

5 — Crimped  rubber  ring 

6 — Nut 
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of  th.9  recoil  cylinder« 

Through  the  "T"  marked  valve  the  reserve  fluid 
is  supplied  under  pressure'  /appr.  5o  con/.  The  "T"  marked 
valve  for  the  supply  of  reserve  fluid  into  the  recoil  cy- 
linder consists  of  a body,  a spring,  a ball,  a rubber  seal, 
and  a safety  plug. 

The  checking  and  fluid  adding  method  in  the  hy- 
draulic recoil  brake  is  described  in  the  section  "Checking 
the  quantity  of  fluid  in  the  recoil  brake". 

f - The  -length  adjusting  rod  /Fig.  36a,  36b/ 

and  37/  is  on  the  right  side  of  the  cradle.  With  one  of 
its  ends  the  adjusting  rod  is  linked  to  the  counter  piston 
rod  by  means  of  a gear,  and  v/ith  the  other  it  is  linked  to 
the  top  carriage  through  the  roller.  The  adjusting  rod  has 
the  task  to  control  the  openings  of  the  holes  on  the  pi- 
ston, narrowing  the  holes  vjith  the  increasing  of  the  ele- 
vation, as  a result  of  which  the  recoil  is  shortened. 

The  adjusting  rod  consists  of  : 

- a rod  of  two  parts  connected  with  a nut  for  the  adjust- 
ment of  the  counter  piston  rod  hole, 

- a shaft  ¥ath  a gear  pin,  and  a toothed  rack, 

- a tooth  rack  with  a ring  for  connection  with  the  counter 

piston  rod, 

- two  locking  rings  on  the  counter  piston  rod,  and 

- a nut  with  a washer. 

The  adjusting  nut  is  locked  on  both  sides  by 

lock-nuts . 

On  the  front  square  part  of  the  rod  is  a scale 
in  millimeters,  and  on  the  rod  bracket  there  is  a mark  for 
checking  the  position  of  the  recoil-length  adjusting  rod 
in  relation  to  the  counter  piston  rod.  Attached  to  the 

rear  end  of  the  rod  is  the  roller  sliding  over  the  link  in 

the  top  carriage,  its  front  end  being  reinforced  by  teeth 
connecting  the  rod  over  a gear  and  the  tooth  rack  with 

tile  couiiter  piston  rod. 

Tiie  tiydraulic  recoil  brake  fluid 
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Fig.  34  — COUNTER  : 

1 — Nut 

2 — Spring 

3 — Stop  screw 

4 — Valve 

5 — Nut 

6 — Jointing 

7 — Regulator  shaft 

8 — Regulator  casing 

9 — Spring 

10  — Crimped  ring 

11  — Crimped  rubber  jointing 

12  — Under  crimped  ring 

13  — Nut 


COUNTER  RECOIL  SPEED  REGULATOR 


14  — Screw 

15  — Indicator 

16  — Jointing 

17  — Regulator  head 

18  — Fluid  adding  valve  box 

19  — Jointing 

20  — Plug 

21  — Jointing 

22  — Spring 

23  — Valve 

24  — Safety  screw 

25  — Stop  screw 


In  weapons  models  B-1  and  B-1A2  tJie  hydraulic 
recoil  brakes  v. . re  filled  with  1.2  kg  of  G^cerine  fluid 
’Steol  J*' . Further  use  of  this  fluid  is  prohibited  and 
must  be  replaced  with  the  same  quantity  of  Glycerine  fluid 
'’Steol  MM”. 

By  weapons  having  glycerine  fluid  ”Steol  J”  in 
their  recoil  systems,  until  the  replacement  with  ” Steol  MM” 
is  made,  any  addition  of  fluid,  if  necessary,  should  be 
made  from  the  ” Steol  J”  brand.  Mixing  of  these  two  brands 
of  fluid  is  not  permissible. 

In  weapon  model  B-lAl-I  the  hydraulic  recoil  bra- 
ke is  filled  with  1.2  kg  of  glycerine  fluid  ’’Steol  MM”  and 
any  additions  in  the  recoil  system  must  be  from  this  brand. 

Both  fluids  have  the  identical  physical  characte- 
ristics and  therefore  when  changing  frcin  ”Steol  J”  to 
” Steol  MM”  no  adjustment  of  the  hydraulic  recoil  brake  is 
necessary. 


2 - The  pneumatic  recuperator 
/Fig.  22  - 26/ 

The  pneumatic  recuperator  is  loca  ted  in  the  left 
cylinder,  and  in  the  rear  portion  of  the  middle  cylinder 
/beyond  the  bulkhead/. 

It  consists  of  : 

- the  outer  cylinder 

- the  inner  cylinder 

- the  floating  piston  cylinder 

- the  piston  rod  with  the  piston 

- the  floating  piston 

1^,  = the  stuffing  box  with  the  countsr-rscoil 

|E  speed-regulator 

- the  valve  case  for  azote  supply 

- the  recuperator  stuffing  box 

- the  left  cylinder  front  cover 

- the  fluid 

- the  azote. 

Screwed  into  the  left  cylinder  in  the  cradle  is 
—ft  inner  cylinder.  The  azote  is  in  the  inner  cylinder, and 
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in  the  middle'  cylinder  in  front  of  the  floating  piston. The 
inner  cylinder  is  provided  with  a hole  for  permitting  the 
fluid  to  enter  that  part  of  the  middle  cylinder  which  is  h! 
beyond  the  floating  piston  and  vice  versa.  In  the  inner 
and  in  the  middle  cylinder  beyond  the  floating  piston  the- 
re is  fluid.  On  the  front  part  of  the  outer  cylinder  /on 
the  left  front  side  of  the  cradle/  in  the  valve  case  for 
filling  azote  into  the  recuperator.  Normal  pressure  in  the 

recuperator  amounts  to  62  atm. 

In  the  middle  cylinder  there  is  the  floating  pi- 
ston. 

On  the  rear  side  of  the  middle  cylinder  is  the 
stuffing  box  with  the  counter-recoil  speed  regulator. 

The  piston  rod  is  cylindrical  with  the  piston  on 
the  front  end,  and  the  buffer  on  its  rear  end.  The  piston 
consists  of  a brass  head,  two  rubber  rings,  a steel  ring, 
a nut  for  tightening  the  rubber  rings,  and  the  piston  nut 

/ng.  30/ . 

The  buffer  is  made  of  rubber. 

Screwed  into  the  rear  end  is  the  piston  rod  ex- 
tension having  a circular  groove  designed  as  a seat  for 

the  breechring  linking  lever. 

a - floating  Piston  /i’ig.29/is  in  the  middle 

cylinder;  it  separates  the  fluid  from  azote  in  the  recupe- 
rator. 

It  consists  of  ; 

- the  piston  body 
_ the  steel  ring 

- two  rubber  rings 

- the  tightening  nut  for  the  rubber  rings 

- the  rubber  stuffing  ring 

- the  brass  nut 

- the  brass  bushing 

- the  washer 

- four  pairs  of  Belleville  springs,  and 

- the  spring  retainer. 
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P b - The  stuC  flnR  box  with  the  counter- re coll 

(speed  regiilator  /Pig.  34/  serves  for  sealing  the  middle  cy- 
linder and  controlling  the  speed  of  counter-recoil  and 
adding  and  checking  of  fluid  in  the  recuperator. 

It  consists  of  ; 

- the  case 

5 - the  shaft 

" - the  shaft  spring 

- the  steel  ring 
- two  rubber  rings 

- two  tightening  nuts  for  the  rubber  rings 

- the  steel  ring  for  tightening  the  rubber  gasket 

- the  shaft  spring 

- the  rubber  gasket 

- the  valve  with  a spring  and  nut 

- the  valve  regulator 

- the  inde-x 

_ the  fluid  re-filling  valve  in  the  recuperator 
providing  a passage  for  the  fluid,  and 

- two  attaching  screws  for  attaching  the  index. 
The  valve  has  six  holes  for  the  passage  of  the 
fluid  during  counter-recoil.  The  valve  spring  has  the 
:;*v  function  of  pressing  the  valve  against  the  front  ring; 
during  counter-recoil  the  valve  cannot  turn  around  its 
shaft,  being  fixed  by  the  guiding  screw,  thus  being  able 
to  turn  only  along  the  shaft  and  to  move  longitudinally. 

The  valve  regulator  has  the  function  of  control- 
* I ling  the  valve.  It  shows  the  markings  ; "N"  - normal,  "0" 

- open,  and  "Z"  - closed.  The  regulator  is  attached  to  the 
shaft.  Its  action  is  transmitted  to  the  valve  through  the 
shaft  and  it  brings  the  valve  openings  to  face  the  arc- 
shaped split  in  the  front  ring.  If  the  regulator  is  in  the 
"N"  position,  the  fluid  can  return  through  three  holes.  If 
in  the  "0"  position  - through  6 holes,  and  if  in  the  "Z” 
position  - the  fluid  can  return  only  through  the  clearance 
between  the  valve  and  the  shaft  in  which  case  all  of  the 
holes  of  the  valve  are  closed. 
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Spindle 
Bevel  gears 
Spring 
Bracket 
Handwheel 


Gear  case 

Shaft  with  pinion  and  worm  gear 
Worm 

Ball  bearing 
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ELEVATING  MECHANISM 


Fig.  38b  — ELEVATING  MECHANISM  ASSEMBLY 
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The  recuperator  fluid  refilling  valve  is  located 
in  the  rear  portion  of  the  regulator  shaft  and  consists  Ox 
the  valve  spring,  the  rubber  gasket,  the  pump  bearing  bra- 
cket, the  leather  gasket,  and  the  valve  locking  screw. 

Showing  of  the  quantity  of  fluid  in  the  recupe- 
rator is  performed  by  means  of  the  regulator  in  the  follow- 
ing manner  : 

The  regulator  shaft  spring  is  pressing  the  valve 
shaft  forward  with  a force  which  is  sufficient  to  keep  the 
same  always  in  the  forward  position  in  spite  of  the  Com- 
pressed azote  pressure.  Only  due  to  shortage  of  fluid  in 
the  recuperator,  when  the  floating  piston  rests  on  the 
shaft,  the  shaft  moves  to  the  rear  compressing  its  spring. 
The  movement  of  the  shaft  to  the  rear  creates  a space  bet- 
ween the  fluid  adding  valve  head  and  the  rear  surface  of 
the  regulator  body  box.  As  soon  as  the  separation  of  the 
valve  head  from  the  box  is  noticed  it  is  the  sign  of  flu- 
id shortage  in  the  recuperator. /Method  of  fluid  adding  is 

described  in  a separate  section/. 

c _ The  recuperator  stuffing  box  /Fig. 31/  has 

the  function  of  sealing  the  recuperator  cylinder  on  its 

rear  end. 

It  consists  of  the  box  case,  a steel  ring,  two 
rubber  rings  and  two  rubber  ring  tightening  nuts. 

d - The  left  cylinder  front  cover  closes  the 
front  opening  of  the  recuperator  cylix-ider.  It  is  provided 
with  a hole  permitting  the  azote  to  enter  the  cylinder 
during  recoil,  and  to  escape  during  counter-recoil  in  or- 
der to  prevent  bui>lding-up  of  a vacuum  or  a compression 
during  counter-recoil. 

C.  THF  POSITION  OF  THE  PARTS  OF  THK  RKCOIL  BRAKt?  AND 
THE  HBCUPKRATOR  DURING  RECOIL 
/Fig.  24/ 

During  recoil,  the  recoil  brake  piston  rod  mov- 
es with  its  piston  together  with  the  barrel.  As  a result 


Sat 
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Fig.  39a  — BARREL  ELEVATING  MECHANISM  ASSEMBLY 


1 — Mechanism  wheel 

2 — Wheel  handle 

3 — Gear  case  body 

4 — Bronze  bushing 

5 — Disc  shaped  gear 
5a  — Bevel  gear 

6 Disc  shaped  gear  shaft 

7 — Casing  cover 

8 — Bevel  gear  shaft 


9  — Screw 

10  — Nut 

11  — Cartridge  web 

12  — Guide 

13  — Spring 

14  — Bronzebearing 

15  — Casing 

16  — Casing  with  a knob 
1.7  — Pin 
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Fig.  39b  — ELEVATING  MECHANISM  - 
WORM  BOX  ASSEMBLY 


1 — Cradle 

2 — Ball  bearing  support 

3 — Ball  bearing 

4 — Worm  wheel 

5 — Box  body 

6 — Worm 

7 — Worm  wheel  shaft 
3 — Threaded  bushing 


9  — Worm  wheel  shaft  connector 

10  — Joint 

11  — Worm  wheel  shaft  connector 

fastener 

12  — Box  cover 

13  — Cover  screws 

14  — Worm  wheel  screw 


Sai 
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|of  the  piston’s  motion  the  fluid  is  forcing  its  way  through 
ithe  holes  in  the  piston  and  the  longitudinal  grooves  of 
^«the  counter  piston  rod  in  front  of  the  piston.  The  more 
il^Pthe  piston  rod  moves  to  the  rear  the  greater  a vacuum  is 
ibeing  built  up  in  front  of  the  counter  piston  rod  in  the 
Sinner  part  of  the  piston  rod  so  that  the  fluid  enters 
through  the  grooves  and  the  through  holes  into  the  counter 
P piston  rod,  exerting  pressure  against  the  valve,  opening 
'J|  the  latter  and  flowing  through  the  shock  absorber  into  the 
pinner  part  of  the  piston  rod.  Since  the  diameter  of  the 
counter  piston  rod  is  by  1 mm  smaller  than  the  inner  diame- 
Pter  of  the  piston  rod,  during  the  motion  of  the  piston 
backwards,  the  fluid  flows  also  around  the  counter  piston 
•rod  itself  into  the  ixiner  part  of  the  piston  rod. 

The  flov/  openings  through  which  the  fluid  flows 
are  the  holes  in  the  piston  and  the  grooves  in  the  counter 
tpiston  rod,  and  they  are  biggest  in  the  beginning  and  then 
‘v  the y grow  smaller  with  the  length  of  recoil,  because  the 
.'••shorter  grooves  of  the  counter  piston  rod  get  shallower. The 
"holes  in  the  piston  of  the  counter  piston  rod  remain  un- 
changed  during  recoil.  The  valve  permits  the  fluid  to  flow 
; during  recoil  6ind  closes  the  middle  opening  in  the  counter 
'•^piston  rod  during  counter  recoil  so  that  the  fluid  can  pass 
yi|only  through  the  holes  in  the  valve,  thus  retarding  the 
I coun  ter-recoil . 

Owing  to  the  retraction  of  the  recoil  brake  pi- 
•5*ston,  the  compensator  fills  the  recoil-cylinder,  during  the 
Brecoil,  with  reserve  fluid,  thus  preventing  building  up  of 


Sa  vacuum.  During  firing  the  compensator  is  in  continuous 
S operation.  The  compensator  contains  about  5o  ccm  of  reserve 
[fluidl 

S a - The  position  of  the  recuperator  parts 

M During  recoil  together  with  the  barrel  recoils 

lalso  the  recuperator  piston  rod  with  its  piston.  Not  having 
any  opening  the  recuperator  pis  ton  presses  the  fluid  out  of 
the  inner  cylinder  to  the  rear  and  through  the  opening  in- 
to the  middle  cylinder.  In  the  middle  cylinder  the  fluid 


40a 


EQUILIBRATOR 


Portion  of  top  carriage 
Carriage  pintle 
Equilibrator  cylinder 
Eguilibrator  bronze  bushing 
Equilibrator  spring 
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- Steel  wire  rope  shield 
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9 — Pulley 

10  — Steel  wire 

the  cradle 

11  — Chain 

12  — Bolt 

13  — Ball  bearing 

14  — Nut 


rope 


attaching  head  to 


passes  through  the  counter-recoil  spaed  regulator  exerting 
pr4ssure  against  the  valve,  compressing  its  spring  and 
flows  into  the  space  beyond  the  floating  piston.  The  pres- 
sure of  the  fluid  against  the  floating  piston  moves  the 
latter  forward.  The  floating  piston  compresses  the  azote 
in  the  middle  cylinder  and  also  in  the  outer  recuperating 
Cylinder  in  the  left  hollow  part  of  the  cradle. 

By  passage  of  the  fluid  through  the  valve  and  by 
compressing  the  azote  in  the  recuperator,  the  recuperator 
helps  the  action  of  the  recoil  brake,  at  the  same  time  ac- 
cumulating energy  to  return  the  barrel  in  battery. 

The  recoil  energy  is  diminished  not  only  by  the 
reCoil-brake  and  the  recuperator,  but  also  by  the  muzzle- 
brake  and  by  the  friction  of  the  recoiling  parts. 


D.  THE  POSITION  OP  THE  RECOIL  BRAKE  AND  THE  RECUPERATOR 
PARTS  DURING  COUNTER-RECOIL 
/Pig.  25/ 

a - The  position  of  the  recuperator 

CO  unte  r— re  coil  the  main  action  is  perform- 
ed by  the  recuperator.  By  the  compression  of  azote  during 
the  recoil,  the  recuperator  has  accumulated  so  much  energy, 
that  the  counter-recoil  would  be  performed  too  violently. 

To  avoid  this,  during  counter-recoil,  the  spaed  regulating 
valve  and  tie  shock-absorber  located  in  the  piston  of  the 
recoil  brake  counter  piston  rod  are  acting. 

After  the  barrel  has  stopped  at  the  end  of  the 
recoil  the  compressed  azote  in  the  recuperator  tends  to 
expand  and  with  its  pressure  acts  on  the  floating  piston 
in  the  middle  cylinder,  the  main  energy  is  in  the  recupe- 
rator and,  the  force  of  recoil  having  been  over-come, the 
azote  in  the  outer  recuperator  cylinder  tends  to  expand. 
Since  the  middle  cylinder  is  connected  with  the  outer  cy- 
linder, the  azote  exerts  pressure  a^inst  the  floating  pi- 
ston in  the  middle  cylinder, too.  The  floating  piston  push- 
es, under  azote  pressure,  the  fluid  in  the  middle  cylin- 
d«?r  so  that  the  fluid,  passihg  through  the  counter-recoil 
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Fig.  41  — TRAVESING  MECHANISM 
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pea'd  regulator  into  the  inner  recuperating  cylinder, push- 
s the  recuperator  piston  forward.  Having  free  space, the 
^recuperator  piston  moves  forward,  pulling  along  the  racu- 
Sperator  piston  rod,  the  latter  pulling  the  breechring  to 
i'ij'which  it  is  attached. 

y(,  Prom  the  inner  cylinder  the  fluid  does  not  re- 

Vturn  through  all  the  holes  of  the  counter-recoil  speed  re- 
' gulator  through  which  is  passed  during  recoil. 

The  counter-recoil  speed  regulator  is  designed 
to  retard  the  returning  of  the  fluid  and  to  enable  the  gun 
1 crew  to  control  it. 

During  the  returning  of  the  fluid  the  counter- 
recoil  spaed  regulating  valve,  under  . the  action  of  its 
spring,  presses  against  the  front  ring  of  the  box  so  that 
the  fluid  cannot  pass  through  the  clearance  between  the 
front  ring  and  the  valve  but  must  pass  through  the  valve 
holes. 

The  resistance  being  overcome  by  the  fluid, pass- 
ing through  the  valve,  prevents  the  azote  from  developing 
its  full  energy  at  once  and  from  returning  the  barrel  in 
battery  too  rapidly. 

The  fluid  need  not  always  pass;  through  all  of 
the  holes,  but  the  flow  is  regulated  by  means  of  the  stuf- 
.'j  fing  box  regulator  of  the  middle  cylinder.  By  means  of  the 
• wrench  depending  on  the  temperature  of  thefluid,  i.e.  the 
recuperating  speed. 

b - Adjusting  of  the  counter-recoil  speed 
regulator  /Pig.  36®  and  36b/ 

On  the  counter-recoil  speed  regulating  valve  the^ 
re  are  six  holes  provided  for  the  passage  of  the  fluid  dur^ 
ing  the  counter-recoil. 

On  the  ring  of  the  regulator  there  are  marks  : 
"0”  - "N”  - "Z”  - meaning  : Open,  Normal,  Closed. 

When  assembling  the  recuperator,  the  ring  of  the 
regulator  is  adjusted  so  that  the  mark  ”N"  faces  the  index 
meaning  that  the  fluid  may  pass  only  through  three  holes, 
the  remaining  three  being  closed.  Should  the  recuperator 
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return  the  barrel  too  slowly,  which,  normally  happens  as 
a result  of  the  thickening  of  the  fluid  due  to  low  outer 
temperature,  the  regulator  must  be  adjusted  to  "0",  so  as 
to  allow  the  fluid  to  pass  through  all  of  the  six  holes  in 
order  to  return  the  barrel  more  quickly. 

If  the  barrel  returns  in  battery  too  quickly, as 
a result  of  the  deluting  of  the  fluid  die  to  heating  up, 
the  ring  of  the  regulator  should  be  adjusted  so  that  the 
mark  "Z"  should  face  the  index.  The  fluid  will  then  pass 
only  through  the  clearance  between  the  regulator  shaft  and 
the  valve. 

The  adjustment  of  the  counter-recoil  speed  re- 
gulator is  done  with  a wrench,  bearing  in  mind  that  if  the 
wrench  is  turned  to  the  extreme  right,  the  mark  "Z"  will 
face  the  mark  "N",  and  in  the  extreme  left  position  the 

index  faces  the  mark  ”0". 

The  self-turning  of  the  regulator  is  ensured  by 
the  index  in  the  manner  that  the  latter’s  latch  is  engaged 
by  a corresponding  notch  which  keeps  the  regulator  in  the 
desired  position. 

c - The  position  of  the  recoil-brake  /gig. 26/ 

While  the  recuperator  returns  the  barrel  in  its 
battery  position,  the  fluid  in  the  brake,  under  the  action 
of  the  recuperator,  must  pass  from  the  space  situated  in 
front  of  the  piston,  and  from  the  inner  part  of  the  piston 
rod  through  the  hole  in  the  piston  into  the  brake  cylinder 
beyond  the  piston. 

The  brake  piston  rod  being  attached  to  the 
breech-ring  /the  latter  being  pulled  forward  by  the  recu- 
perator piston  rod/,  the  brake  piston  rod  with  its  piston 
will  move  forward. 

The  brake  piston  forces  the  fluid  from  the  cyl- 
inder passing  through  t^e  grooves  of  the  counter  piston 
rod  and  the  piston  holes  into  the  brake  cylinder  beyond 
the  piston.  In  the  beginning,  the  opening  holes  are  smal- 
ler and  subsequently  they  become  larger,  depending  on  the 
change  of  the  depth  of  the  grooves  in  the  counter  piston 
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Fig.  43  — TOP  CARRIAGE 

~ Base  12  — Pintle 

— Web  13  — Pintle  fixing  nut 

— Cradle  trunnion  bushing  14  — Cotter  pin 

— Trunnion  cover,  15  — Attaching  hook  for  pack  transport 

— Trunnion  cover  fixing  key  16  — Cable  attaching  spring 

— Lubricator  17  — Eye  for  pack  transport 

— Slider  18  — Cable  protecting  shield 

— Supporting  plug  for  shield  19  — Pulley 

— Elevating  arc  20  — Receptacle,  for  traversing  mecha- 

— Shield  bracket  nism  bracket 

— Key  for  eliminating  the  influece  22  - - Hook  to  hang  up  the  equilibrator  key 
of  springs 


Owin:j,  to  the  forwara  motion  oi  one  piston  roa 
the  fluid  must  pass  from  its  inner  part  through  the  holes 
I in  the  counter  piston  rod  valve  into  the  inner  part  of  the 
I counter  piston  rod,  get  out  through  the  holes  and  grooves 

ft 

of  the  counter  piston  rod,  and  pass  together  with  the  flu- 
^ id  that  was  in  the  front  of  the  piston,  through  the  pis  ton 
into  that  part  of  the  cylinder,  which  is  behind  the  piston 
. and  into  the  compensator  . 

d - The  action  of  the  counter-recoil  shock 


absorber  valve 

From  the  inner  part  the  fluid  does  not  return 
through  ctll  the  holes  in  the  valve  in  the  same  way  as  it 
has  passed  during  recoil* 

The  function  of  the  valve  is  to  soothe  the 
counter-recoil  and  to  serve  as  a brake  against  violent 
notion  of  the  barrel  during  returning. 

Out  of  the  piston  rod  the  fluid  passes  through 
the  holes  into  the  shock-absorber  head,  pressing  against 
the  valve,  closing  the  hollow  part  of  the  counter  piston 
rod,  as  a result  of  which  the  fluid  is  able  to  pass  only 
through  the  small  valve  holes  into  the  inner  part  of  the 
piston  rod.  This  passing  of  fluid  through  the  small  valve 
holes  creates  resistance  which  soothes  the  recuperating 
action. 

From  the  counter  piston  rod  the  fluid  enters 
through  three  pairs  of  holes,  filling  up  the  grooves  in 
the  counter  piston  rod  and  together  with  the  remainder  of 
the  brake  fluid  passes  through  the  piston  into  the  patt  of 
the  cylinder  beyond  the  piston. 

e -/The  action  of  the  counter-recoil  shock 
absorber 

The  counter-recoil  shock  absorber  prevents  the 
shock  of  the  recoiling  parts  after  completing  the  recoil, 
functioning  during  the  last  eight  centimeters  of  counter- 
recoil. 


The  fluid  from  the  inner  part  of  the  piston  rod 
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Fig.  45a  — AXLE  WITH  EQUALIZER  AND  SPRING 
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and  the  seat  of  the  shock-absorber,  when  entering  the  shock- 
absorber,  flows  through  itSjJlongidutinal  grooves.  These 
grooves  are  of  varying  depth  as  a result  of  which  the  open- 
ing for  the  passage  of  the  fluid  is  largest  in  the  begin- 
ning and  afterwards  smaller.  From  the  moment  the  shock  ab- 
sorber grooves  enter  the  seat,  the  holes  for  the  passage 
of  the  fluid  successively  vanish,  until  they  completely 
disappear,  in  which  moment  the  barrel,  too,  comes  to  its 

initial  position. 

f _ The  action  of  the  compensator 
/Fig.  24  and  25/ 

Under  the  influence  of  heat  created  as  a result 
of  rapid  firing  or  high  outer  temperature,  the  fluid  in 

the  brake  cylinder  expands. 

The  brake  cylinder  is  entirely  filled  up  with 
fluid  which  increases  in  volume  when  heated  up  and  exerts 
pressure  against  the  cylinder  walls,  tending  to  leak  out 
along  some  seal.  To  prevent  this,  the  brake  is  provided 
with  a compensator.  The  compensator  has  a reserve  of  53 

com  of  fluid. 

The  compensator  has  the  task  to  receive  the 
fluid  surplus,  originating  from  heating  up,  and  to  keep 

the  brake  permanently  full  with  fluid. 

If  during  firing  the  fluid  heats  up  and  increas- 
es in  volume,  the  fluid  surplus  passes  from  the  recoil 
brake  cylinder  through  the  opening  into  the  front  portion 
of  the  middle  cylinder  and  presses  against  the  compensator 
piston,  which  transmits  this  ir  assure  to  the  spring,  thus 
creating  space  for  receiving  the  fluid  surplus. 

After  the  fluid  has  cooled  down  and  decreased 
in  volume,  the  piston  spring  liberated  from  pressure  expands, 
forces  the  compensator  piston  forward  and  the  latter  push- 
es the  reserve  of  fluid  baCk  into  the  recoil  brake  cylin- 
der, keeping  it  permanently  full. 

During  firing  the  compensator  is  in  continuous 

operation  receiving  and  transmitting  fluid  for  correct 
op0ratioJi  of  the  brake. 


Sat 


01/25  : CIA-RDP82-00038R001400210001-4 


Fig.  45b  — SPRING  DEVICE  GUN  B-1  — ASSEMBLY 
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It  the  brake  loses  a portion  of  its  fluid, then 
'■;^^aund9r  the  influence  of  the  spring  on  the  piston,  the  re- 
serve  fluid  is  being  forced  from  the  compensator  into  the 
recoil-cylinder. 

V/hen  there  is  sufficient  reserve  fluid  in  the 
’^compensator,  through  the  opening  in  the  cradle  4 compensa- 
' tor  spring  threads  are  visible, 

g _ The  action  of  the  recoil-length  regulator 
/ng.  26,  36a,  36b  and  37/ 

The  recoil-length  regulator  has  the  function  : 

- of  automatically  controlling  the  recoil  length 

at  elevations  exceeding  + lo°, 

- of  permitting  the  gunner  in  some  special  cases, 
when  there  is  no  sufficient  fluid  or  the  fluid  is  heated 
up,  to  regulate  the  recoil  length  at  .hi  angles  of  elevat- 
ion, ensuring  a normal  recoil  length  wihS.  a determined 

. propelling  charge  and  barrel  elevation. 

1 - Automatic  control  of  the  recoil  length  at 

angles  of  elevation  exceeding  + lo° 

The  recoil  length  regulator  automatically  con— 

’ trols  the  recoil  length  at  angles  of  elevation  exceeding 
+ lo°.  The  greater  the  elevation,  the  shorter  the  recoil. 

The  roller  on  the  lever  of  the  recoil-length  ra- 
ygulator  slides  over  the  cam  on  the  inner  side  of  the  right 
carrier  of  the  arc-rack  of  the  top  carriage  bo<iy.  *urins 
.';Sel6vating,  the  roller  slides  over  the  cam  which,  owing  to 
..'f'^its  curve,  pulls  the  lever  more  and  more  backwards  as  the 
-^^elevation  increases.  By  pulling  the  lever,  the  pinion  ro- 
= ^tates  and  under  its  action  and  the  action  of  the  aic-shap- 
racks  the  counter  piston  rod  is  also  turned  to  the 
t^Jleft  /in  regard  to  the  direction  of  firing/.  5y  turning 
^^^of  the  counter  piston  rod  its  grooves  shift  in  relation 
"^Sto  the  holes  on  the  piston,  diminishing  the  openings  for 
’Bthe  passage  of  the  fluid  and  the  fluid  will  flow  more 
,»sl6wly  to  the  other  side  of  the  piston,  and  thereby  short- 
^^ening  the  recoil  length. 

»!■  VJhan  the  barrel  is  lowered  the  work  of  the  re- 
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Fig.  45d  — SPRING  DEVICE  — GUN  B1-A2 


1 — Spring  device  casing  front  cover 
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coil  length  regulator  is  opposite,  and  the  recoil  length 
is  longer. 

2 - Adjusting  the  recoil  length 
In  order  to  enable  the  gunner  to  maintain  the 
standard  rocoil  length  for  the  determined  propellant  char- 
ge and  barrel  elevation,  the  recoil  length  regulator  is 
provided  with  an  adjusting  nut  connecting  both  parts  of 
the  regulator  rod. 

One  part  of  tht  rod  is  threaded  anticlockwise 

and  the  other  one  clockwise. 

In  order  to  prevent  the  adjusting  nut  from  turn- 

ing  by  itself,  the  adjusting  nut  is  secured  with  a lock 

nut  on  each  part  of  the  rod. 

If  the  index  on  the  carrier  is  on  the  "0"/zero/ 

when  the  barrel  is  in  horizontal  position,  then  the  po-^ 
sition  of  the  parts  is  such  as  to  produce  standard  recoil- 
ing at  all  angles  of  elevation. 

To  shorten  the  recoil  both  lock  nuts  should  be 
loosened,  after  which  the  adjusting  nut  should  be  turned 

to  shorten  the  adjusting  rod. 

By  shortening  the  rod  whose  motion  is  transmit- 
ted over  the  pinion  and  the  toothed  rack  to  the  counter 
piston  rod,  turning  the  latter  to  the  left  /in  regard  to 
the  direction  of  firing/,  the  opening  for  the  passage  of 
the  fluid  are  diminished,  shortening  the  length  of  rocoil. 

If  during  further  firing  it  has  been  observed 
that  the  recoil  is  too  short,  and,  with  the  barrel  in  ho- 
rizontal position,  the  mark  does  not  face  "O"  /zero/, the 
mark  should  be  adjusted  to  "0"  /zero/  while  the  barrel  is 

in  horizontal  position. 

By  lengthening  the  adjusting  rod  the  counter 

piston  rod  is  turned  to  the  right  /in  regard  to  the  di- 
rection of  firing/,  enlarging  the  openings  for  the  passa- 
ge of  fluid,  thus  lengthening  the  recoil. 

The  adjusting  rod  may  be  shortened  only  by  2 mm 
If  the  adjusting  rod  »ould  Uo  ahortonod  more  than 

2 mm,  at  greater  elevations  long 
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Fig.  45e  — SPRING 
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mm,  at  greater  elevations  long  recoil  may  result  because 
such  a case  the  openings  for  the  passage  of  fluid  are 
enlarged. 

3 _ Checking  of  the  recoil  laaRth  regulator 
In  order  to  enable  the  gunner  to  check  the  con- 
trolling action  of  the  recoil  speed  regulator,  a scale  is 
provided  on  the  adjusting  rod  with  elevation  angles  en- 
graved  in  degress. 

when  elevating  the  barrel,  the  scale  correspond- 
ing to  elevation  of  the  barrel  must  face  "0"  /zero/  on 
the  carrier.  In  this  case  the  recoil  length  regulator 
functions  correctly.  In  contrary  cases  the  basic  position 
of  the  regulator  should  be  checked  /the  barrel  horizontal, 
the  basic  position  mark  on  the  rod  facing  "0”  /zero/  on 
the  carrier. 


B.  FILLING  OP  THK  RBCOIL  BRAKE  AND  THK  RBCUPKRATCR 

1 - Pilling  the  recuperator 

a _ ffmina  the  recuperator  with  f luid/Comple:^ 

filling/  . 

Supplying  fluid  into  the  recuperator  is  perform- 
ed with  the  cradle  in  vertical  position,  its  back  parts 
upwards. 

To  this  purpose  : 

1 Remove  the  barrel  with  the  breechring  and  the  mantle 

2 - Remove  the  azote  valve  case  cover  from  the  recupera- 

tor on  the  left  side  of  the  cradle 

3 - Unscrew  the  plug  from  the  three-way  azote  filling 

fitting 

4 . Loosen  the  valve  by  turning  it  to  the  left,  to  let 

the  azote  escape 

5 - With  a socket  wrench  loosen  both  nuts  which  fix  the 

piston  rod  connector 
, 6 - Remove  the  piston  rod  connector 
7 - Unscrew  the  two  screws  from  the  index  of  the  recoi 

speed  regulator 
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r--  Latch  for  attaching  the  front  trail 

2 — Hinge  pin  bearing 

3 — Eye  for  lifting 

4 — Spreading  handle 

5 — Latch  for  fixing  the  front  trail 

when  assembled 


Fig.  47  — REAR  RIGHT  TRAIL 


6  — Eye  for  attaching  on  pack  saddle 
7^ — ' Spade 

8 — Little  spade 

9 — Trail  fixing  slot 

— Contacting  plug  when  assembled  for 
towing 
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8 - Remove  the  index 

9 — Unscrew  with  a socket  wrench  the  stuffing  box  from 

the  middle  cylinder 

10-  Before  filling  with  fluid,  adjust  the  floating  piston 
to  be  25o  mm  from  the  bottom  of  the  rear  part  of  the 
cylinder 

11-  Insert  the  funnel  with  a sieve  into  the  middle  cylin- 
der 

12-  Pour  1,24  liters  of  fluid  into  the  middle  cylinder 

13-  Reinstall  the  stuffing  box  on  the  middle  cylinder 

14-  Fix  the  index  with  two  attaching  screws 

15-  Install  the  connector  on  the  piston  rod 

16-  Fix  the  piston  rod  connector  with  two  nuts 

17-  Reinstall  the  barrel  with  the  breechring  and  the 
mantle  onto  the  cradle 

b - Adding  fluid  In  the  recuperator 
The  recuperator  contains  approximately  165 
grams  of  reserve  fluid.  If  there  is  reserve  fluid  in  the 
recuperator  then  the  recuperating  speed  regulator  shaft  is 
located  in  its  seating.  If  there  is  a shortage  of  14o 
grams  of  fluid  in  the  recuperator  the  shaft  remttMls  in 
place  and  the  firing  may  be  continued  until  the  shortage 
of  fluid  in  the  recuperator  exceeds  14o  grams.  When  the 
shortage  in  the  recuperator  exceeds  14o  grams  then  the 
regulator  shaft, owing  to  pressing  of  the  floating  piston, 
leaves  its  seating;  this  being  the  signal  that  the  short- 
age of  fluid  in  recuperator  is  over  14o  grams  and  there- 
fore the  fluid  should  be  added.  When  a total  of  165  grams 
of  fluid  is  lost,  the  regulator  shaft  leaves  its  seating 
for  8 to  maximum  11  mm  and  when  it  is  in  this  position 

the  firing  must  be  stopped. 

Adding  of  fluid  in  the  recuperator  is  done  un- 
der pressure  with  a pump.  To  do  this  proceed  as  follows  : 
- remove  the  barrel,  the  bre-echring  and  the 
barrel  mantle’, 

_ unscrew  the  valve  safety  screw. 


Sat 
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Fig.  48 

— TOP  CARPJAGF,  — View 

Upper  shield  support 

F,  - ■ Equalizer  bar 

Elevation  sector 

7 — Elevation  mechanism  wheel 

Shoulder  seat  cover 

8 ■ Traversing  mechanism  wheel 

Shield  bracket 

?}  - ■ Operating  cam 

Equalizer 

iO  — Cover  fixing  bolt 
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- take  the  pump  with  fluid  and  screw  it  in  the 
shaft, 

- pump  the  fluid  through  the  valve  until  the  re- 
gulator shaft  returns  in  place,  and  then  fill 

14o  grams  of  fluid  more  to  reach  the  standard 
quantity  of  fluid  in  the  recuperator. 

c - Supplying  azote  into  the  recuperator 
/^’ig.  55,  56/ 

The  recuperator  is  filled  with  azcbe  only  after 
j adequate,  amount  of  fluid  has  beexn  supplied. 

To  fill  the  recuperator  with  azote  it  is  neces- 
to 

- Bring  the  cradle  into  horizontal  position 

- Unscrew  the  screw  and  remove  the  case  cover  of  the 
azote  filling  valve 

- Unscrew  the  plug  from  the  three-way  fitting 

- Screv;  on  the  three -v/ay  fitting  with  the  azote  pressure 
gauge 

- Screw  the  end  of  the  hose  onto  th-':^  azote  pump  or  onto 
a high  pressure  azote  cylinder 

- Connect  the  azote  filling  hosre  with  the  three-way 
fitting 

- Loosen  the  valve  for  one  full  turn  to  the  leit 

- Open  the  azote  supplying  cylinder  and  let  the  azote 
into  the  recuperator. 

0 T : If  the  recuperator  is  to  be  filled  from  a high 
pressure  azote  cylinder,  the  cylinder  valve 
should  be  opened  slowly.  If  the  suppl^^i-Q-S  cylin- 
der were  opened  too  suddenly,  the  azote  v/ould 
exert  too  heavy  a pressure  against  the  hose  ana 
caus^  damage.  The  azote  pressure  gauge  should  be 
apt  and  have  a scale  for  greater  pressure  than 
the  maximum  pressure  in  the  azote  container. 

- Bring  the  pressure  in  the  recuperator  to  62  + 1 atm. 

- Close  the  valve 

- Disconnect  the  hose  from  the  three-way  fitting 

- Screw  the  plug  into  the  three-way  fitting 
Install  the  cover  onto  the  valve  case  and  fix  it. 
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RKMARK  ; When  adding  fluid  special  attention  should  be 
given  not  to  add  more  than  prescribed.  In  case  more  than 
the  prescribed  quantity  of  fluid  is  added,  owing  to  the 
impact  of  the  floating  piston  the  middle  cylinder  shall  be 
damaged,  i.e.  its  bulkhead  driven  out.  Therefore  after  fil- 
ling the  quantity  of  fluid  required  to  separate  the  float- 
ing piston  from  the  regulator  shaft,  the  balance  of  14o 
grams  of  fluid  serving  as  reserve  must  be  accurately  weigh- 
ed. 

When  adding  or  taking  out  of  a determined  quanti- 
ty of  fluid,  after  the  performed  work  the  pressure  should 
be  brought  to  62  atm;  to  do  this  proceed  as  follows  : 

- unscrew  the  plug  screw  for  the  seating  of  the 
threeway  tube, 

- screw  in  the  conducting  tube  with  the  compres- 
sed azote  bottle  and  bring  the  pressure  in  the  recuperator 

to  its  standard, 

- screw  in  the  valve, 

- remove  the  threeway  tube  with  the  pressure 

gauge,  ^ the  plug  into  the  seat  of  the  three- 

way  tube  of  the  valve  box. 

2  - Filling  the  recoil  brake 

a - Complete  filling 

The  hydraulic  recoil  brake  is  filled  with  1.2  kg 

of  glycerine  fluid  ”St0ol’*. 

The  filling  of  the  recoil  brake  is  performed  on- 
ly after  the  recuperator  has  been  adjusted,  checked  and 

found  ^n  correct  condition. 

To  fill  the  recoil  brake  with  fluid  correctly  it 

is  necessary  to  s 

1 - Give  the  cradle  an  elevation  of  45 

2 - Remove  the  protecting  box  from  the  cradle 

3 - Unscrew  the  valve  marked  »T”  on  the  middle  cylinder 

4 - Remove  the  two  nuts  locking  the  counter  piston  rod  by 

means  of  a wrench 

5 ~ Remove  the  ring  with  the  toothed  rack 
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Fig.  50  - 

1 — Left  and  right  shield 

2 — Left  and  right  upper  wing  shield 

3 — Left  and  right  lower  shield 

4 — Left  and  right  lower  wing  shield 

5 — Plate  between  shields 

6 — Shield  strap 

7 ~ Side  fixing  latch 

8 — Eye  for  attaching  on  pack  saddle 


9 — Telescope  window  (to  open  when 
sighting) 

11  — Shield  brace 

12  — Eye 

13  — Lock 

14  — Latch 

15  --  Holes  for  shield  bracket 

16  — Fixing  bolt 

17  — Spring 
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■ Loos6ii  by  means  of  a socket  wrench,  the  stuffing  box  of 
the  right  cylinder  by  turning  it  to  the  left  but  not 
removing  it 

- Pull  upwards  the  stuffing  box  together  with  the  count- 
er piston  rod  for  5-6  cm,  and  the  recoil  brake  piston 
rod  downwards  for  12  cm. 

- Place  the  funnel  with  a sieve  into  the  recoil  brake 
cylinder 

- Pour  1,2  kg  of  glycerine  fluid  "steol"  IM  into  the  bra- 
ke cylinder 

- Lower  the  counter  piston  rod  with  the  stuffing  box, lift 
and  lovjer  the  counter  piston  rod  several  times  in  order 
that  the  fluid  may  fill  up  the  inner  space  of  the  pi- 
ston rod 

- Screw  in  the  stuffing  box  thus  bringing  about  a pressu- 
re in  the  fluid  to  make  it  fill  up  all  the  clearances. 

0 T T5  : If  the  fluid  has  been  poured  in  correctly,  it 

should  appear  on  the  openings  of  the  seat  of  the 
valve  marked  "T". 

~ Pix  the  body  of  the  valve  marked  "T" 

- Bring  the  cradle  into  horizontal  position  and  prove  the 
position  by  putting  the  quadrant  on  the  slides 

~ Install  the  ring  with  the  toothed  rack  to  face  the 
marks  on  the  counter-piston  rod 

- Install  the  lock  nuts  on  the  counter  piston  rod 

~ Reinstall  the  protecting  box  on  the  cradle 

- After  installing  the  barrel,  prove  from  the  bottom  side 
of  the  cradle  whether  the  4 threads  of  the  compensator 
spring  can  be  seen,  what  means  that  the  recoil  brake  is 
full  and  contains  the  required  quantity  of  reserve 
fluid  /5o  ccm/. 

- Re-filling  with  fluid 

/Pig.  6o/ 

- Give  the  cradle  an  elevation  of  45°  and  remove  the  co- 
ver from  the  bottom  side  of  the  cradle  and  prove  how 
many  compensator  spring  threads  can  be  seen.  If  less 
than  4 threads  are  seen,  do  the  following  : 
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5 - 

6 - 
7 - 

tor 


55 

Remove  the  protecting  box  of  the  cradle 
By  means  of  a wrench  unscrew  the  plug  of  the  valve 
marked  "T"  and  loosen  for  four  turns  the  valve  marked 
"V"  to  permit  the  azote  to  escape 

Screv/  the  pump,  filled  previously  with  fluid,  in  the 
hole  out  of  which  the  plug  of  the  valve  marked  "T"has 
been  removed.  Add  fluid  until  the  compensator  spring 
has  not  bean  compressed  as  much  as  to  allow  to  sea  the 
4 threads  through  the  opening  on  the  bottom  side  of 
the  cradle 

When  the  fluid  begins  to  flow  out,  tightan  tho  valve 
marked  "V"  out  of  which  has  earlier  the  azote  been  com- 
ing out,  and  continue  filling 

Screw  off  the  pump  and  tighten  the  plug  of  the  valve 
marked  "T",  through  which  the  fluid  w^-s  forced  in 
Reinstall  the  protecting  box 

Y/hen  filling  the  recoil-cylinder,  the  rscupera- 
should  be  in  order. 


B.  THK  TOP  CARRIAGB  BODY 
/Pig.  43/ 

The  top  carriage  body  is  cast  or  welded  steel 
plate  construction.  It  consists  of  the  base  and  two  sides, 
a/  The  traversing  mechanism 
/Pig.  41  and  42/ 

? The  traversing  mechanism  is  of  the  arc-shaped 

I rack  type.  The  mechanism  is  attached  with  one  part  to  the 
:'laft  side  of  the  tpp  carriage  and  with  the  other  one  to 

I 

f the  bottom  carriage. 

It  consists  of  : 

_ the  hand  wheel  with  the  handle 

- the  double  joint  shaft  with  a bevel  gear 

- the  v/orm  gear  shaft  and  the  bevel  gear 

- two  ball  bearings,  and 

- the  arc-toothed  rack. 

The  elevating  mechanism  permits  firing  with  an 
especially  low  depression  of  - 15°. 
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Fig.  51b  — WHEEL  GUN  B-1  Al-I 


1 _ Towing  lunette 

2 — Ball  bearing 

3 — Nut 

4 Cover  safety  element 

5 __  Cover 

6 — Cotter  pin 

7 — Lunette  support 

8 — Pack  loading  link 

9 — Fastener 


10  — Rim 

11  — Disc 

12  — Hub 

13  — Hub  screw 

14  — Nut 

15  — Roller  bearing 

16  — Ring 

17  Felt  ring 

18  — Felt  ring*  suport 
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Periodically  the  firmness  of  the  connecting  me- 
chanism with  the  top  carriage  should  be  checked  especial— 
^,|Ly  if  play  in  the  traversing  mechanism  is  noticed.  If  ne- 
,,’;C®ssary  the  nuts  on  the  top  carriage  should  be  tightened. 

% On  each  side  of  the  carriage  is  a plug  for  fix- 

'|?ing  the  shields  supports. 

b/  The  elevating  mechanism 
r,,  /-Pig.  38  , 38b,  39a  and  39b/ 

The  elevating  mechanism  is  of  the  arc-sh^ed 
■'rack  type.  With  one  and  the  mechanism  is  attached  to  the 
outer  surface  of  the  left  side  of  the  top  carriage  body, 
and  with  the  other  one  to  the  bottom  side  of  the  cradle. 

It  consists  of  ; 

- the  hand  wheel  with  the  hondle 

- the  bevel  gear 

- the  triple  joint  shaft  with  the  spring 

- the  worm  gear 

- the  shaft  with  two  pinions,  and 

- two  arc— shaped  racks. 

The  elevating  mechanism  permits  firing  with  an 
especially  low  depression  of  - 15°. 

c/  The  Kquilibra tors 
/Pig.  4oa  and  4ob/ 

The  equilibrators  are  of  the  spring  pulling  type 
because  of  their  pulling  down  the  rear  part  of  the  cradle 
in  elevation. 


right  one 


There  are  two  equilihrators  - a left  one  and  a 

o 

The  aquilibrators  consist  of  : 

- an  outer  tuba,  being  cast  together  with  the 
top  carriage  base 

- an  inner  tuba  ^ 

- a spring 

- a steel  wire  fable 

- a ball  bearing 

- a pulley 
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Fig.  51c 

Wheel  body 

Pack  loading  link 

Steel  bushing 

Hub  cap  safely  screw 

Roller  bearing  — small 

Hub  cap 

Cap  cover 


— WHEEL  GUN  B-1  A-2 

8 — Spring  safety  element 

9 — Towing  lug 

10  — Steel  bushing 

11  — Fastening  screw 

12  — Bronze  ring 

13  — Roller  bearing  — big 
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- a fixing  key,  and 

- a safety  lug. 

Assembling  of  the  eauilibrator  is  parfomed  by 
means  of  special  accessories  only  which,  are  provided  in 
the  battery  set  of  spares,  tools  and  accessories,  in  the 
manner  as  described  for  disassembling. 

Locking  of  the  eouilibra tors 

Prior  to  disassembling  the  barrel  and  removing 
it  from  the  cradle  it  is  obligatory  to  lock  the  equili- 
brate rs. 

To  perform  correctly  this  operation,  the  cradle 
should  be  slightly  depressed  so  that  the  inner  tube  may 
enter  into  the  outer  tube  as  much  that  the  seats  for  the 
locking  pins  of  the  equilibrators  are  free. 

Whan  the  inner  tube  retracts,  the  pin  is  put  in- 
to  its  seat  in  the  outer  tuba  and  by  means  of  the  elevat- 
ing mechanism  the  barrel  is  elevated  so  much  that  the  con 
necting  shackle  of  the  steel  cable  can  be  removed  from 
the  hook  on  the  cradle  trunnion  and  hooked  to  the  spring 
on  the  inner  side  of  the  carriage  body.  During  the  ele- 
vation of  the  barrel,  one  man  lifts  the  front  end  of  the 

cradle.  . , ^ . 

The  unlocking  of  the  equilibrators  is  done  i 


reverse  order. 

when  connecting  the  ©quilibrator  attention 
should  be  given  to  proper  placement  of  the  steel  wire 
cable  into  the  pulley  groote.  If  the  steal  ® 

gets  in  beteeeu  the  recess  on  the  carnage  and  the  pollej 
and  that  Ih  this  case  the  eletatlag  mechauis. 
cperated,  the  steel  cable  of  the  eguillbratcr  .ill  get 
damaged  The  cause  for  steel  .Ire  cable  defects  and 
breaking  In  most  cases  Is  the  carelessness  mounting  ™d 
re^for  to  this  special  attention  should  be  given  As 
soon  as  any  broken  .Ires  are  noticed  on  the  steel  , r 
cable  of  the  egulllbrator,  it  should  be  replaced  .1th  a 
new  one.  The  steel  .Ire  cable  should  be  Inspected  pane- 
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Auxiliary  trigger 
Traversing  hand  wheel 
Range  drum 
Range  scale 
Elevating  handwheel 
Cross  level  mechanism 
Angle  of  site  scale 


Azimuth  scale 

Elevation  micrometer 

Micrometer 

Recocking  handle 

Semiautomatic  circular  box 

Lifting  eye 

Operating  cam 


RIGHT  SID; 


Semiautomatic  shaft 
Auxiliary  trigger  detent 
Operating  cam  fastening  bolt 
Leveling  plate 


Extractor  shaft 
Semiautomatic  circular  box 
Guide 

Trail  attaching  latch 
Operating  cam 
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for  corrosion.  When  found  to  be  seriously  corroded, 
stesl  wire  cable  should  be  replaced.  To  prevent  corro- 
” the  steel  wire  cable  should  be  greased  always. 

While  working  on  the  eq^ui  libra  tors,  nobody  should 
■ ^4'^e  allowed  to  stay  in  front  of  them. 

Disassembling  of  the  equilibrator 
/Pig.  61,  62  and  63/ 

In  order  to  disassemble  the  equilibrator  : 

1 - Lock  the  equilibrator  and  remove  the  steel  cables  from 

the  cradle  shoulders 

2 - Remove  the  shields,  the  barrel  with  the  breechring, 

the  mantle,  the  cradle,  and  the  shield  supports  from 
the  gun 

3 - Unscrew  the  protecting  roller 

4 - Remove  the  equilibrator  locking  pi;- 

5 - Take  the  device  for  disassembling  th";  equilibrator 

6 - Hook  the  shackle  ot  the  steel  cable  onto  the  hook  of 

the  equilibrator  disassembling  device  screw 

7 - Screw  in  the  screw  of  the  device  until  there  is  so 

much  traction  on  the  inner  tube,  that  the  pin  may  be 
pullsd  out 

3 - Pull  out  the  pin  and  suspend  it  onto  the  outer  side  of 
V the  top  carriage  body 

^ 9 - Unscrew  the  screw  until  the  spring  is  completely 
released 

S lo-  After  releasing  the  spring  unhook  the  shackle  of  the 
SW  steel  cable  from  the  hook  on  the  device.  To  do  this, 
one  man  of  the  gun  crew  presses  the  inner  tube  and 
compresses  the  spring  slightly  from  its  front  part 

11-  Unscrew  the  shackle  from  the  steel  cable 

12-  Remove  the  spring  from  the  tube 

13-  unsere.,  -Ith  » 
tube  bottom 

14-  Remove  the  ball  bearing  from  the  inner  tube 

15-  unscrew  one  screw  and  the  inner  tube  bottom  /t#s  to 
be  perfomed  only  by  artillery  mechanics/. 
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Fig.  54  — OPERATION  OF  BREECHBLOCK  — Closing  of  the 
breechblock  when  the  barrel  is  not  loaded 


the  wheel  with  the  solid  SEMI-ELASTIC 

TYRE  TYPE  B-1A2 


2 — Enterior  appearance 


Fig.  5 Id 


1 


— External  appearance 
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N 0 T F : When  disassembling  the  equili bra  tors,  nobody 

allowed  to  stay  in  front  of  ; and  th.-  ope-^^ 

rator  using  the  disassemDJ-ing  uevioo 
from  the  side. 

Assemblina  of  the  eguilibra  tor s is  done  in  re- 
verse order. 

Ad-justlna  of  the  equilibrators 

/ ng.  62/ 

If  the  elevating  gear  does  not  work  easily  or 
it  works  abruptly,  it  is  necessary  to  adjust  the  strength 
of  the  equilibrator  spring.  Prior  to  adjusting  the  equi- 
librator  spring  it  is  necessary  to  remove  the  locking  pm 
and  after  the  adjustment  the  safety  pin  must  be  reinstal- 

To  adjust  the  equilibrator  spring  it  is  neces- 
sary to  put  from  the  front  side  one  of  the  wrenches  into 
the  square  hole  and  the  other  one  into  the  openings  on 
the  inner  tube  cover  and  holding  the  wrench  in  the  squar 
hole,  unscrew  or  screw  in  the  inner  tube  until  thoroughly 
adjusted,  i.e.  until  the  elevating  gear  works  easily  and 

without  jerking. 

The  nut  on  the  end  of  the  steel  cable  should  be 
(ron.  the  bottom  almost  for  4o  mm  /forty  mm/; 
if  it  is  unscrewed  for  more  than  that,  there  is  dan/,- 
that  the  thread  might  be  broken  and  the  equilibra  or 
soring  might  throw  out  the  inner  tube. 

spring  the  adjustment  of  the  eguili- 

brator,  the  looh  should  be  fastened  in  order  to  prerent 
the  steel  cable  from  unscreelng  from  its  nut 
front  end. 

c.  'THB  BOTTOM  OARRIAGI 

The  bottom  carriage  is  composed  of  : 

- the  travelling  axle 

- the  equalizer  parts 

- the  springs 

» the  wheels,  and 

- the  carriage  trails. 
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P a/  THB-  THAVKLLING  AXLB 

Th.6  traTalllag  axla  Is  dsslgasd  to  carry 
weight  of  the  gun  during  travelling  and  firing.  It  con- 
nects all  the  parts  of  the  bottom  carriage  and  bears  the 
top  carriage. 

b/  THB  PARTS  OP  THB  BQUALIZBR 
/Pig.  44a,  44b  and  45a/ 

The  equalizer  parts  are  designed  to  make 
the  trails  to  bear  equally  the  gun  during  firing,  even 
then  when  their  spades  are  not  level  owing  to  unlevel 
ground,  and  to  permit  on  the  march  one  trail  or  the  other 
one  to  rise  or  to  fall  according  to  the  terrain,  without 
transmitting  this  motion  to  the  axle  and  the  gun. 

They  consists  of  : 

- the  equalizer  bar 

- the  left  and  the  right  equalizer,  and 

- the  parts  fastening  the  equalizer  bar  to 
the  travelling  axle. 

c/  THB  SPRING  DBVICBS 
/Pig.  45b  and  45c/ 

The  spring  devices  are  spring  loaded.  They 
provide  an  elastic  connection  for  the  wheels  with  the  tra- 
■^velling  axle,  and  serve  to  absorbs  the  shocks  of  the  wheels, 
transmitting  them  by  straining  the  snail  spring,  thus  pre- 
1; venting  the  travelling  axle  and  the  other  parts  of  the  gun 
IS  from  suffering  shocks. 

if!  There  are  two  types  of  spring  devices  : 

_ spring  device  with  a spit*  al  spring  on 

weapons  76  nici  M— 48  B— 1, 

S - spring  device  with  cylindrical  coil 

■ spring  on  weapons  76  mm  M-48  B-1A2  and  76  mm  M-48  B-lAl-I. 

The  spring  device  type  B-1  with  spiral 

B soring  /for  weapons  76  mm  M-48  B-1/ 

B B'ach  spring  device  consists  of  : 

n _ the  spring  housing  vd  th  cover 

H - the  key,  fixing  the  box  to  the  travelling 

H axle 


-m 
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Fig.  58  _ regulator  PART  POSITION  WHEN  RESERVE  OIL 
RELEASED  AND  FIRING  SHOULD  BE  INTERRUPTED 

1 — Gap  between  the  stuffing  box  and  the  2 — Bushing  — protecting  the  oil  pump 
valve  head.  When  the  gap  reaches  (from  the  tool-kit) 

5 mm  — STOP  THE  FIRING!  3 — Pusher  (from  the  tool-kit) 


Fig.  57  — RELEASE  OF  RESERVE 
OIL  FROM  RECOIL  MECHANISM 
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- the  unlocking  bolt 

- the  spring  of  the  device,  and 

- the  semi— axle  with  the  shoe. 

The  action  of  the  spring  device  during 

travelling 

When  the  wheel  in  motion  runs  against  a 
higher  spot  on  the  road,  the  semi-axle  together  with  the 
wheel  lifts,  thus  turning  the  spring  shaft  by  means  of 
the  lever.  The  turning  of  the  spring  shaft  causes  the 
spring  to  expand  /strain/  because  of  its  being  attached 
with  one  end  to  the  shaft  and  with  the  other  one  to  the 
housing.  The  straining  of  the  spring  smoothes  the  uneven 
motions  of  the  wheel,  transmitting  it  to  the  travelling 
axle. 

When  the  wheel  bumps  into  a hole  on  the 
road,  the  side  of  the  gun  will  go  down  together  with  the 
wheel  because  of  its  own  weight,  the  entire  process  being 
the  sane  as  when  the  wheel  runs  against  a higher  spot. 

The  locking  of  the  spring  devices 
The  spring  devices  are  unlocked  when  the 
spring  is  able  to  absorb  the  shocks  of  the  wheels.  When 
the  spring  devices  are  unlocked,  the  locking  bolt  in  the 
housing  gets  out  of  its  seat  with  its  top  on  the  semi- 
axle  lever,  this  being  the  correct  travelling  position  of 

the  spring.  n , 

The  spring  device  are  locked  when  the  lock- 

ing  bolt,  Mfrlng  «lth  Itb  top  Into  the  semi-axle  lever 

seonrely  oonneots  the  semi-axle  .ith  the  tie  veiling  axle 

by  the  intermediary  of  th-  spring  housing.  _ 

This  is  the  position  of  the  spring  devices 

in  tiring  and  In  travelling,  in  the  event  that  any  of  the 

spring  devices  Is  broken. 

The  looking  and  nnlooklng  of  the  spring 

device  is  done  in  such  a way,  that  one  man  of  the  gun 
crew  presses  do«i  with  his  foot  the  shoe  on  the  semi-axle 
another  man  of  the  crew  turning  with  his  hand  the  bolt 
on  the  spring  housing  upwards . 
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th.0  spring  housing  upwards. 

It  is  obligatory  to  lock  the  spring  devices 
fore  starting  firing,  otherwise  damage  would  occur. 

Disassembling  of  the  soring  device  housing 

- aiesembly 

The  spring  devices  are  not  to  be  disassembl— 
for  every  day  maintenance  and  training  purposes.  Dis- 
assembling of  the  spring  devices  is  allowed  only  on  occas- 
, ion  of  the  replacement  of  unservic  edible  parts. 

To  disassemble  the  spring  device  housing  : 

- Put  a wooden  block  under  the  axle  and  lift  that  wheel 
whoso'  component  parts  are  to  be  disassembled 

2 - Turn  the  locking  wing  to  the  rear 

3 - Remove  the  wheel  from  the  axle 

4 - Remove  the  spring  device  housing,  for  which  purpose  : 

- pull  out  the  cotter  pin  from  the  nut  on  the  spring 
shaft 

- unscrew  the  nut  and  remove  the  washer 


- disconnect  the  spring  box  from  the  semi-axle 
- To  remove  the  spring  shaft  : 

- unscrew  the  set  screw 

- by  means  of  a socket  wrench  unscrew  the  nut,  attach 
ing  the  shaft  to  the  box 

- by  means  of  a scissors  wrench  unscrew  the  housing 
cover 


- remove  the  sh.aft, 

- Remove  the  device  spring  by  knocking  out  from  the 
opposite  side  of  the  box  the  spring  by  means  of  a 
drift  pin,  on  that  spot  of  the  opening  which  is  sealed 

with  lead. 

- Remove  the  fixing  key  of  the  spring  housing  from  the  ^ 
semi-axle,  by  : 

- removing  the  cotter  pin  from  the  nut  on  the  key 

- unscrewing  the  nut 

- removing  the  spring  washer 

- pulling  out  the  key  upwards. 
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8 - Remove  the  spring  locking  key,  after  having  unscrewed 

: .‘^5  its  stop  screw. 

9 — Remove  the  semi-axle  from  the  wheel,  by  : 

- removing  the  set  screw  from  the  wheel  retainer  on 
the  semi-axle  /Prom  the  outer  side  of  the  wheel/ 

- unscrew,  by  means  of  a scissors  wrench,  the  wheel 
retainer  from  the  semi-axle 

- lay  the  wheel  on  its  outer  side,  remove  the  brass 
ring  retainer  and  with  a scissors  wrench  unscrew 
the  brass  ring,  striking  from  time  to  time  with  a 
wooden  hammer  the  semi -axle  from  the  opposite  side 

10-  Remove  the  smaller  ring  with  the  roller  bearing,  by 
striking  slightly  with  a copper  hammer  to  make  it  fall 

off  the  axle. 

11-  Remove  the  larger  ring  with  the  roller  bearing  by  . 

- unscrewing  the  set  screw  from  the  inner  ring 

- unscrewing  the  inner  ring  with  a scissors  wrench. 

12-  Remove  the  spring  lock  by  : 

- unscrewing  the  screw,  and 

- lifting  out  the  bolt  with  the  spring. 

13-  Unscrew  the  attaching  screw  and  remove  the  rubber  pad. 

The  assembling  of  the  spring  devices 
The  assembling  of  the  spring  devices  is 
- done  in  the  reverse  order  in  relation  to  disassembling. 

V,  ihe  parts  marked  "D"  should  be  -^lacee  on  the  right  si  e 

and  the  parts  marked  "L"  on  the  left  side. 

If  T.no.kina  of  the  epring  devices  for  p,ack:: 

saddle  transport 

When  the  wheel  is  packed  on  the  pack-saddle, 
M its  spring  devices  remain  on  the  wheel.  In  order  to  pre- 

li,  vent  the  Spring  from  jerking  during  the  march,  the  spring 

10  d.vlo.8  dbould  bd  loofcdd.  Til®  looltldS  Of  jrlag 

a ddvue  is  dons  by  taming  the  spring  housing  so  that  the 
a sfrlng  loch  faces  the  hole  on  the  hub  rin,  after  ehi  h 

Wt  the  loch  handle  is  pulled  to.ards  the  .heel. 

M The  spring  device  type  B-1A2  with  a cy- 

wl  lindrical  coil  spring  /fiS. 
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indrical  coil  spring  /fig.  45c,  45^  and  45q/  /for  weapons 
^^^6  mm  M-48  B-1A2  and  76  mm  M-48  B-lAl-I/. 

The  spring  device  with  its  horizontally 
^ ’'foiled  spring  is  of  cylindrical  shape  and  consists  of  : 

' - spring  device  casing  assembly  /21/ 

- spring  /ll/ 

- spring  device  axle  /13/ 

- spring  device  lever  /14/ 

- front  cover  assembly  /4/ 

- rear  cover  assembly  /17/ 

- wheel  axle  assembly  /33/ 

a/  Spring  device  casing  assembly  /2L  / in- 
'dudes  all  the  parts  of  spring  and  forms  the  connection 
of  the  spring  with  the  wheel  and  is  provided  with  a lock 
for  a connection  v/ith  the  axle  part  c..  i^he  piece  /2o/. 

The  casing  body  is  made  of  forged  steel, 

/its  shape  is  cylindrical  and  it  is  provided  with  a cross 
' reinf orcement  and  openings  for  passage  of  one  end  ci.  the 
n-'-raxle.  The  axis  passage  openings  are  fitted  with  bronze 
, v;^ashings.  Kach  bronze  bushing  is  secured  by  means  of  screw 

" to  prevent  it  from  turning. 

On  one  end  the  casing  is  provided  with  a 

'■projection  serving  for  connection  with  the  axle  on  the 
. ---piece  and  on  its  other  end  it  is  provided  with  a bearing 
fe/Siof  the  spring  device  disconnector. 

RThe  projection  for  connection  with  the  pie- 
ce axle  is  provided  with  a conical  hollowness  which,  in 
■shape,  is  similar  to  the  end  of  the  piece  axle  which  is 
Rdentical  to  the  one  on  the  Gun  B-1  and  therefore  enabling 
«-.hM  exchange  of  wheels  with  springs  on  the  Gun  B-1  from 


the  Gun  B1-A2. 

The  disconnector  of  the  spring  device  sarv- 

Bs  to  Croats  a rigid  connoctlon  ot  the  .h.ol  with  tho  tra- 

veiling  axle  during  firing. 

Disconnecting  of  the  spring  device  is  done 

br  pushlcg  th.  oprirg  bolt  in  the  extrema  position  of  its 

' eating  so  that  .ith  its  one  portion  it  enters  into  the 
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corresponding  recess  on  the  axle  end,  and  the  semi-roun 
safety  element  snaps  into  the  seating  on  the  bolt. 

The  disconnector  has  two  positions  indicat- 
ing whether  the  spring  is  connected  or  discoxinected. 

The  connection  of  the  spring  device  casing 
with  the  travelling  axle  is  achieved  by  means  of  a lock 
consisting  of  ; 

- rotating  bolt  /2o/ 

- spring  washer  /28/ 

- nut  /27/ 

- pin  /26/ 

On  its  upper  end  the  rotating  bolt  is  pro- 

Vld.d  .1th  . dent  natch  to  prav«t  It  tro.  turning  dnrlpg 

the  travel . The  bolt  body  Is  e.»l-circularly 

enable  adjusting  the  spring  device  to 

The  casing  body  is  provided  with  two  gr 

se  CUPS  for  lubrication  of  bronze  bushings. 

b/  The  spring  /U/.  The  spring  is  cylin- 
drical-coil shaped  and  serves  to  create  an  elastical  con- 

neo.lon  ot  the  .heel  to  the  „„  .He 

With  its  one  end  tne  sprixib 

•uT  onH  with  its  other  end  bears  on  the 
front  “7^'  The  tension  ol  the  spring 

r;::  rdluated  by  scre.lns  or  unscre.lng  ol  the  Iront 

cover.  qyI  713/.  The  axle 

c/  The  spring  device  axle  /i^/. 

A of  the  spring  and  for 

serves  for  connecting  an  o ^ith  the  spring 

creating  the  joint  connection  together 

device  lever.  ^ ^3,333  through 

. ...  kc-rlng  m enabling  axial  and  radi»l 
the  bronse  ball  bear  g / ^^^3  ^3 

movement  ol  tne  at  ' 3,^3  fj^st  one  serves  lor 

provided  “p^Utlng  ol  the  spring, 

guiding  and  the  ot^r  ^ ,3. 

d-irtn  between  the  spring  device 
ver  creates  the  connec  provided  with  an 

axle  and  the  wheel  axle. 
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indented  saatinr  for  the  passage  of  one  end  of  the  wheel 
axle  in  order  .;o  create,  in  this  manner,  a firm  connection 
and  to  enable  the  tranemi ssion  of  wheel  axle  movement  to 
the  lever  and  froir.  the  lever  to  the  axle  which  with  its 

novement  comoresseE  or  releases  the  spring. 

e/  The  front  cover  assembly.  This  assembly 

consists  of  ; 

- nut  /A/ 

^ bronze  bearing 


bearing 


wiper 


cover  assembly.  This  assembly 


rub  be: 


!!•  buffer  /l£/ 
screw  /9  / 

vhieel  axle  assemlbl: 


This  assembly 


elbovj  shaped  axle  /Jr/ 
washer  /24/ 


cotter  pin  /25/ 

riiiP  with  a felt  wiper  /31,32 


On  the  end  of  the  axle  portion  on  which  the 

placed  are  : 

_ washer 

- nut  735/ 

_ cotter  pin  /23/ 

The  functioninf^  of  spring  devii^ 

The  role  of  the  spring  device  is  to  ease 

8 during  movement  of  the  gun  over 

During  movement  of  the  gun,  when  the  wh 
B an  obstacle,  the  wheel  raises  and  turns  the 
a certain  angle  and  the  wheel  axle,  over  e 
as  on  the  spring  device  axle,  which  in  turn  com- 
spring  and  in  this  manner  the  shock  on 
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indantad  seating  for  the  passage  of  one  end  of  the  wheel 
axle  in  order  co  create,  in  this  manner,  a firm  connection 
and  to  enable  the  transmission  of  wheel  axle  movement  to 
the  lever  and  from  the  lever  to  the  axle  which  with  its 

movement  compresses  or  releases  the  spring. 

e/  The  front  cover  assembly.  This  assembly 

consists  of  : 

- nut  74/ 

- bronze  bearing 

- ball  joint 

- bearing  plate 

- felt  wipet* 

f/  The  rear  cover  assembly.  This  assembly 


- nut  /17/ 

- rubber  buffer  /16/ 

- safety  screw  /9/ 

g/  The  wheel  axle  assembly.  This  assembly 


consists  of 


UUliOJ-OV/o  N./*  . zoo/ 

- elbow  shaped  axle  /33/ 

- washer  /24/ 

- nut  /22/ 

- cotter  pin  /23/ 

- ring  with  a felt  wiper  /31,32/ 

On  the  end  of  the  axle  portion  on  which  the 

wheel  is  placed  are  r 

_ washer 

- nut  /35/ 

_ cotter  pin  /23/ 

1 The  functioning  of  the  spring  device 
T^e  role  of  the  spring  device  is  to  ease 
B during  movement  of  the  gun  over  rough  groun  . 

During  movement  of  the  gun,  when  the  whee 
s an  obstacle,  the  wheel  raises  and  ^ 

a certain  angle  and  the  wheel  axle,  over  the  le- 
ses  on  the  spring  device  axle,  which  in 
the  spring  and  in  this  manner  the  shock  on 
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wheel  is  being  used  up  on  compressing  of  the  spring. 

Being  that  the  lever  moves  in  an  arc,  it 
raises  the  axle  to  a certain  extent.  Movement  of  the  axle 
is  made  possible  by  means  of  the  joint  connection  with 
the  lever  and  the  spherical  seating  in  the  front  cover  of 
the  spring  device. 

The  movement  of  the  axle  is  not  limited  and 

therefore  by  abnormally  great  shocks  greater  compression 

of  the  spring  occurs. 

When  the  wheel  hits  sunken  ground  the 

spring  expands  and  pnatias  the  leter  .hieh  In  tarn  tmns- 
„its  the  movement  to  the  axle  and  In  this  manner  maintains 

a oniform  contact  ot  the  eheel  elth  the  ground. 

When  the  eheel  hits  big  holes  In  the  ground, 

during  Its  backward  movement  the  lever  strikes  against  a 
rubber  buffer  which  absorbs  the  shook  of  the  wheel  itself 

during  descending  into  the  hole.  n 

2,  Fixing  the  wheel  and  the  spring  Q.._ 

to  the  trfl'gelling  axle  to 

To  fix  the  wheel  and  the  spring  device  to 

the  travelling  axle  proceed  as  follows  : 

_ check  to  see  that  bolt  wing  is 

facing  the  travelling  axle,  , , 4.uq  travelling 

- pull  the  spring  device  on  the  travelling 

axle  as  far  as  it  will  go  and  turn  the  bolt  for  9o°. 

To  prevent  the  bolt  from  turning  and  the 

whsal  fro.  falling  off  during  travel,  the  »»» 

ed  With  a dent  which  snaps  -‘1“  -"“f/rth 
on  the  casing  and  is  being  constantly  held 

-^'rovi'gtf  rlel  and  the  spring  devi- 

- “r  r i^  reirg :: :::  “nu:::f  r b": 

Wing  for  90°  “rf-o“ved. 

r - - otlngof  th. 

spring 
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Fig  68  — HIGH  EXPLOSIVE  SHELL  »HE-OF-350« 

^ , 6 — Three  part  booster  (lower  cha 

7 — Booster  cavity 

ell  body  __ 

irsting  charge  u o Pin tr 

iree  part  booster  (upi^r,  charge)  9 - Plug  j 

iree  part  booster  (intermediate  10  — GasKet  | 
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During  travel  the  spring  devices  should  be 
connected  and  prior  to  firing  it  is  obligatory  to  discon- 
nect them. 

To  disconnect  the  spring  devices,  proceed 

as  follows  : 

- with  one  hand  taka  to  the  muzzle  brake 

- and  with  the  other  hand  to  the  disconnect- 
or bolt  handle,  push  the  bolt  and  at  the  same  time  move 

the  tube  until  recess  on  the  axle  comas  in  line  with  the 

To  connect  the  spring  device,  reverse  the 
above  procedure,  taking  care  that  the  bolt  is  withdraw 
from  recess  far  enough  to  allow  the  semiround  safety  ele- 
ment to  fall  into  its  seating  in  order  to  prevent  free-  mo- 
vement of  the  bolt  during  travel. 

4.  T.oadlng  of  the  wheel  and  the  spring  device 

For  loading  on  the  pack-saddle,  the  wheel 
and  the  spring  device  are  provided  with  lugs  for  hanging 
on  the  hooks  of  the  pack-saddle.  To  prevent  swinging  of 
the  spring  device  during  travel,  it  is  necessary  to  strap 
the  disconnecting  bolt  to  the  pack-saddle. 

5 Spring  device  adjusting 

For  adjustment,  the  wheel  and  spring  device 
Should  bo  rSMOVOd  from  tho  gua  because  In  this  state  the 
spring  IS  completely  released  and  its  adjustment  is  much 

Strength  ot  the  spring  may  be  adjusted 
^ imscrewing  of  the  front  cover  two  complete 

Tar::  l:id  th.  sprmg  get  too  ueah  l.  . 
recommended  to  insert  into  the  front  coyer  a stee 

up  to  2 mm  gnould  be  compressed  so 

much  that  in  free  rurbL^bu^L!”;  this 

ro:::irtrf:o:ro:rrcompieteiy  scrs,ed ..  .0 


casing. 


6.  Paplacement  of  the  spria| 
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Fig  69  CARTRIDGE  CASE  WITH  PROPELLING  CHARGE  FOR 
HIGH  EXPLOSIVE  SHELL 

1 — Percusion.  primer  ^ 

2 — Cartridge  case  J Cartouche 

3 - Ignition  charge  « “ 

4 — Powder  grains  “ 

Zli 

7 - Powder  grams  « _ cartridge  case 

g _ Powder  grains  — Sealing 
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6.  Replacement  of  the  spring 
To  replace  spring,  proceed  as  follows  : 

- remove  the  wheel  and  the  spring  device 
from  the  travelling  axle, 

- unscrew  the  front  cover  and  remove  it 

from  the  axle , 


- take  out  the  broken  or  the  weakened 


spring,  _ in 

a new  spring, 

- place  the  front  cover  on  the  axle  and 

screw  in  to  the  end. 

7.  Replacement  of  the  rubber  buffer 

To  replace  a worn  rubber  buffer,  proceed 

as  follows  ; 

— unscrew  the  safety  element  of  the  rear 

cover  from  the  casing, 

- unscrew  the  rear  cover,  and 

— remove  the  worn  out  rubber  buffer  and 

replace  it  with  a new  one. 

8.  Spring  device  maintenance 

To  keep  the  spring  device  in  proper  funct- 
ioning condition,  special  attention  should  be  given  to 
lubrication.  Prior  to  every  move  of  the  unit  and  also  dur- 
ing long  travels,  grease  should  be  forced  into  the  grease 
cups,  in  the  spring  device  casing,  until  you  notice  that 
the  grease  shows  on  the  edges  of  the  bronze  bearings. 
Furthermore,  periodically  it  is  necessary  to  fill  up  the 
front  cover  with  lubricant  to  keep  the  ball  bearing  and 

the  lever  ball  joint  and  the  axle  greased.  ^ ^ 

The  spring  should  be  always  coated  wi  uu. 

grease  and  periodically  also  the  disconnecting  bott  and 
the  recess  on  the  elbow  shaped  axle  ought  to  be  lubricat- 

'TOR  WHRBLS  /Pig. 51a, 51b» 51c  and  Sid/ 

_ The  weapon  76  nun  M-48  B-1  is  equipped 
with  wheels  having  pneumatic  tyres  and  spring  devices 

with  spiral  springs  /figure  51a/. 

Til®  v/ea'ooii  76  nun  iKi— 4o  3— 1>^— 


76  ram  j:<.-48  B-lAl-I  is 
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1 — Shell  body 

2 — Cartridge  case 

3 — Tut>e 

4 _ Bursting  charge 

5 — Ballistic  cap 

6 — Gasket 

7 — Gasket 

8 — Ring 

9 — Booster 

10  — Shell  body 

11  — Rotating  hand 

12  — Closing  plug 

13  — Gasket 

14  Washer 

15  — Plug 
le  — Wad 

17  — Gasket 

18  — Ring 

19  — Percusion  primer 

20  — Bag 

21  — Powder  grains 

22  — Cut-out 

23  — Cartouche 


Fig.  70  — ROUND  WITH  HIGH  EXPLOSIVE,  ANTITANK  SHELL 
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— Th.0  weapon  76  nun  M-48  B— lAl-I  is  eciuippsd 
with  wheels  having  pneumatic  tyres  and  spring  devices  wih. 
cylindrical  coil  springs  /fig.  51b/.  These  wheels  differ 
from  B-1  type  wheels  only  in  their  simplified  manner  of 
mounting. 

- The  weapon  M-48  B-1A2  is  equipped  with 
wheels  having  solid  semi-elastic  tyres  and  spring  devices 
with  cylindrical  coil  springs  /fig.  51c  and  51 d/. 

a/  The  wheels  type  B-1  with  pneumatic  tyres 

/fig.  51a/ 

The  wheel  consists  of  • 

- hub 

- disk 

- rim 

- tyre  and  tuhe 

The  hub  is  hollow  and  through  it  the  semi- 
axle  passes  shloh  is  being  secured  tro»  tbs  external  side 
by  a fastener  eblcli  In  turn  is  secured  .ith  a scree.  On 
tbe  fastener  Is  a ncvable  ring  -ith  a lug  for  boobing  ^e 
toeing  rope  eben  pulling  out  of  the  eeapon  is  done  by 

on  the  interior  edge  of  the  hub  is  the  lock 

seat  serelng  to  fix  the  spring  derlce  to  tte  eheel.  The 

hub  is  attached  to  the  disk  eith  fire  bolts. 

The  edge  of  the  rim  has  a projection  to 

Of  the  ehepl.  Disassembling 

Of  the  eheel  is  proceed  as 

1,  To  remove  the  seml-axx 

follows  : whoal  fastener  on 

- r--,T„:-';.:v.r;.r. rr-../.  . 

. r..“ ....•■••  - ••  ““  *• 

nolssors  aide,  renove  the 

- ^"'“.Tfastener  and  eith  the  scissor  erench  nn- 
rr  tirbro'e  nng,  ehile  doing  this  hammer  the 
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semi-axle  with  a wooden  hammer  and  intervals. 

2,  Remove  the  smaller  ring  with  the  roller  bearing  by  tap- 
ping with  a copper  hammer  until  it  falls  off  the  axle. 

3,  To  remove  the  large  ring  with  the  roller  bearing  pro- 
ceed as  follows  : 

— unscrew  the  fastening  screw  from  the  inner  ring, 

— unscrew  the  inner  ring  with  the  scissor  wrench. 

4,  To  remove  the  spring  device  lock  proceed  as  follows  : 

— unscrew  the  screw, 

— remove  the  plug  with  the  spring. 

5,  Unscrew  the  fastening  screw  and  remove  the  rubber 

buffer. 

6-  To  remove  the  wheel  it  is  necessary  to  . 

— unscrew  the  wheel  fastener  safety  screw  on  the  semi- 

axle , 

— unscrew  the  fastener,  and 

— remove  the  wheel® 

By  this  wheal  only  defects  of  the  rubber 

tube  and  the  tyre  may  be  encountered,  ^ 

The  tyres  are  subject  to  injuries  rom 

cuts,  aunts  and  shoclcs  on  the  toad.  Travailing 

taotivo  tyros  is  dangerous  because  at  any  momon,  tbs  tyr.s 

may  exolode  and  this  Muld  cause  other  damages 

After  each  travelling  the  tyres  should  bo 

U riass  nails,  stones  and  other  matter 

carefully  checked.  Glass,  nair  , ^ 

tv-at  --ts  stuck  in  the  tyres  should  be-  removed. 

When  damaging  of  the  tyres  occur  adhere 

to  the  fol-ouing  extent  of  the  cut 

has  rsachod  or  Indicated 

that  its  interior  is  da^gsd  - 

Should  be  ;;tl  cuts  Oh  the-  t^re  shoe  .hioh  have 

4„4t>  the  dying  are  not  a reason  for 
aot  reached  command  close  watch- 

changing tyres,  but  sucn  cu 


Sai 
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Fig.  72—  MARKING  ON  THE  CARTRIDGE  CASE 
AND  PROPELLING  CHARGE  FOR  SHELLS 
»O0-35O«  (HE) 


OCHOBHO  • 
HEJIMMHHHO 

76”' U B-l  ■ ■ 


base  charge 
increment 

caliber  and  designation  of  weapon 


191 


49 


KW<t> 


kind  of  propelling  charge 


10 

46 


\I9I\ 


192  rp 
92  rp 


ammunition  lot  number 
year  of  manufacture 
manufacturer's  symbol 
weight  of  base  charge 
weight  of  increment 
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- big  cuts  by  which  it  is  almost  evident 
that  plying  is  exposed  to  further  injuries,  may  be  a good 
reason  for  changing  the  tyre, 

- in  the  event  the  wear  of  the  tyres  is  un- 
even owing  to  inclination  of  the  wheels,  and  sharp  or  fan 
shaped  edges  appear,  the  tyres  should  be  interchanged  and 
inclination  of  the  wheels  eliminated  by  chnajing  the  bron- 
ze bearings. 

V/hen  the  shoe  wears  to  an  extent  that  the 
tyre  gets  smooth  in  the  middle,  it  should  be  changed. Such 
tyres  should  be  re— condili  oned  by  vulcanization. 

It  will  not  be  possible  to  vulcanize  the 
tyres  on  which  the  wear  of  the  rubber  reached  the  plying. 

The  pressure  in  pneumatics  should  be  perio- 
dically checked  and  maintained  at  its  standard  of  1.8  atm. 
When  checking  the  pressure,  the  valve  should  also  be  check- 
ed for  leakage  of  air.  For  determining  the  presaire  an  accur- 
ate gauge  should  be  used  always.  This  gauge  should  be  pe- 
riodically checked  with  the  control  manometer. 

Never  should  the  ja:*  assure -in  the  tyres  be 
determined  by  visual  estimation  or  by  kicking  the  tyre. The 
pressure  should  be  checked  only  when  the  tyres  are  cool. 

the  from  the  whee-l.  To  remove 

the  tyre  from  the  wheel,  proceed  as  follows  * 

- unscrew  the  nuts  which  tie  the  hub  to  the 

wheel  disc  and  separate  the  wheal  from  the  hub, 

_ release  the  air  from  the  tube, 

_ by  means  of  the  accessories  for  expanding 
the  tyre,  ramoys  th.  tyre  edge  from  Its  seating  on  the  rlB 

ol  the  .heel,  taking  care  not  to  da.age  the  tnbe, 

- take  out  the  tube,  taking  care  not  to 

« the  air  valve  body  while  pulling  the  tube  out, 

_ for  pulling  out  the  tube  from  the  tyre, 

harp  ““at^^ot^be^^ed. 

ith  ruhhsr  patching  tools  .hlch  are  located  In  the  .'Spares. 

A set**  of  I/ho  sun* 

^ccossoriss  and  tool 
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Disc,  closing 
Washer,  closing  disc 
Firing  pin 
Suport,  firing  pm 
Head 

— Detonator 

— Cushion, 

— Screw,  detonator  retaining 

— Ogive 

— Tube,  flash 

— Body 

— Interrupter 

— Cup,  spring 

^ Sleeve,  setting 

— Spring,  interrupter 

— Washer,  setting  sleeve 

— Spring,  tension 

— Retainer,  setting  sleeve 

— Suport,  plunger 

— Housing,,  plunger 

— Pin,  firing  , 

— Spring,  plunger,  restraining 

— Washerrlocl^  check 

— Lock,  centrifugal  plunger  pm 

— Pin,  lock  pivot 

— Body,  plunger 

— Pin,  centrifugal  plunger 

— Spring,  centrifugal,  pin 

— Retainer,  spring 

— Pin,  guide 

— Screw,  bottom  closing 

— Disc,  bottom  closing  screw 

— Charge,  delay 

— Relay,  M7 

— Holder  delay 

— Washer 

— Charge,  primer 

— Holder,  primer 

— Disc,  rotor  cover 

— Cover,  rotor 

— Rotor 

— Detonator,  M17 

— Cushion,  detonator 

— Pin,  rotor  stop 

— Pin,  rotor  piVot 

— Pin,  rotor  lock 

— Lock,  rotor  lock  pin 

— Plug,  body 

— Screw,  centrifugal  pin 

— Pin,  centrifu^l 

-r-  Spring,  centrifugal  pin  lock  pin 

— Pin,  centrifugal  pin  lock 

— Spring 

— Screw,  lock  pin  closing 

— Body 

— Cop,  booster  closing 

— Charge,  booster  closing  cup 

— Pellet,  booster 

— Cup,  booster 


riew 
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Seriously  damaged  tube  should  be  replaced 

with  a new  one. 

Mounting  of  the  tyre  on  the  wheel.-  When 
mounting  tyres  on  the  wheel  adhere  to  the  following  : 

- by  means  of  the  tyre  bar  from  the  "Spares, 
accessories  and  tools  set"  of  the  gun,  get  the  edge  of  the 
tyre  over  the  wheel  rim, 

- for  easier  fixing  smear  the  tyre  edges 

v/ith  soap,  . . ^ 

- insert  the  tube  into  the  tyre,  taking 

care  that  it  does  not  crease  and  that  the  air  valve  coin- 
cides with  hole  on  the  wheel  rim, 

- pull  the  air  valve  through  the  hole  on 

the  v/heel  rim, 

- put  some  air  into  the  tube  and  release 

it  several  tiijies  so  that  tube  may  find  its  proper  place  in 

the  tyre,  ^ the  second  edge  of 

the  tyre  on  the  wheel  rim,  making  sure  it  fits  properly 
in  the  rim,  ^ ^p  to  the  stan- 

dard pressure  and  put  the  cap  on  the  valve, 

- place  the  wheel  on  the  hub  and  tighten 

with  nuts.  „,heel  with  ^ r^neumatic  t^^a  ty^ 

B1-»1-VflR,  bailt-ln  on  weapons 

76  mm  M-48  B-lAl-I  tog.thar  »lth  type  B-1A2  Spring  deyioe 

/cylindrical  coil  spring/.  differs 

This  wheel  with  the  pneumatic  tyre  diir 

f mounting  fro^the  wheel  with  the  pneumat- 
in  the  manner  of  mounting 

io  tyre  type  „,ting  for  spring 

device  lock  on  the  wheel  hub  becanee  of  etablllty  of  the 

pack  on  the  existing  ditterenoes  in  re- 

•f-'«m0S  of  whools,  to  the  following 

lation  to  the  other  two  types  of  »n 

should  be  glyen  attention  i 
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Fig.  74  — KTM-1,  FUZE  — View 
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Fig.  76  — FUZE  PD  »KTM-1«  DESIGNED  FOR  HIH  EXPLOSIVE 
SHELL  »HE-OF-350« 


1 — Cap 

2 — Head 

3 — Body 


4 - 

5 - 

6 - 

7 - 

8 

9 • 
10 


Safety  counterstar 
Locking  ring 
Sleeve  spring 
Sleeve 
Striker 
• Felt  wads 
■ Detonator 


11  — Felt  wad 


12  — Booster  cap 

13  — Booster 

14  — Felt  wad 

15  — Detonator  holder 

16  — Seal  ring  . 

17  — Safety  sleeve 

18  Primer 

19  — Firing  pin 

20  — Safety  spring 

21  — Firing  pin  head 
22 --  Closing  disc 
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felt,  then  the  wheels  should  be  replaced.  The  center  hoi- 
lon  in  tyre  serves  for  giving  it  better  elasticity* 

Remavinft  of  the  wheel  of  the  semi-axle 
To  remove  the  wheel  off  the  semi-axle,  it 
is  necessary  to  : 

- unscrew  the  safety  screw  from  the  outer  side  of  the  hub 
and  use  the  wrench  to  unscrew  the  hub  cover, 

- remove  the  cotter  pin  from  the  semi-axle  nut, 

- unscrew  the  semi-axle  nut, 

- remove  the  washer, 

- by  light  tapping  pull  out  the  semi-axle  from  the  hub. 

To  remo'se  the  lug  off  the  hub  cover,  pro- 
ceed as  follows  ; 

_ remove  the  spring  safety  element  from  the  cover  nut, 

- unscrew  the  nut  from  the  cover, 

- remove  the  lug* 

To  assemble  reverse  the  above  procedure, 

and  pay  attention  to  the  following  : 

maanlna  and  of  wheels 

The  exterior  of  the  wheel  should  be  clean- 
ed by  washing  with  water  and  not  greased, 

- prior  to  putting  the  bearings  into  the 

hub  make  aura  tbay  are  clean  and  undamaged. 

rmB  CARRIAOS  TRAILS 

/S'ig.  46  and  47/ 

I -f-fAils  ths  Icf’t  one 

The  carriage  has  two  trails,  ijn 

o^Q+^na  of  the  front  part  and  tne 

ana  eguane-secUoned.  hello.. 

apades  at  ^‘'elr^end^. 

tables  • Oh  the  right  one  the  table  indicating 
there  are  ^ .^nioue  elevatlone,  and  on 

tte  nenal  ® ^ In*  cation  oS  the  twe 

the  left  one  the  tab 

and  number  of  .uapendlng  the  batter,  for  the 

trail  there  Is  a hook  lor 

sighting  equipment. 
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FITZP3  »KTM-1«  — Relative  position  of  the  part  at  impact  when 
the  cap  is  on  the  fuze  (DELAY  action) 

FUZE  >'KTM-1«  — Relative  position  of  the  parts  at  impact  when 
the  fuze  is  without  cap  (SUPERQUICK  action) 
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Assembling  of  the  trails  to  the  gun 
a/  Assembling  of  the  front  parts  of  the 


- assemble  the  front  part  of  one  trail  with 
the  equalizer  so  that  its  hinge  pins  enter  their  hinge 
bosses  on  the  equalizer.  In  doing  that,  lift  up  slightly 
the  trail  and  shift  its  rear  and  towards  the  other  trail. 
After  the  hinge  pins  have  ente.  red  their  bosses,  shift  the 
trail  outwards  until  the  semicircular  ends  lean  against 
the  trail  latch  of  the  equalizer,  in  which  moment  turn  the 

latch  handle  forward,  thus  locking  the  trail. 

b/  Assembling  of  the  rear  parts  of  the  trail; 
- one  man  of  the  crew  takes  the  rear  part 
of  the  trail  while  another  member  of  the  crew  slightly 

lifts  the  front  part, 

_ turn  the  wing  of  the  fastener  into  its 

cixtrome  upper  position, 

_ asserablo  the  oblique  parts  of  tna  iront 

,,d  r.,ar  trail  so  that  tha  rear  part’s  lug  enters  into  its 

notch  on  the  front  trail  and  olosely  assemble  tnc  oblique 

eunacos  o.  both  tnstoner  dosnoards 

so  that  its  tooth  catohes  th-^  dent  thus  fastening  together 

both  trail  parts.  to.ing  are  to 


the  ground. 


lo  this,  it  is  necissori-  . 

lift  uo  the  wing  fastener, 

I lift  up  the  entire  trail  slightly  from 


^ lower  th?'  rear  p 


art  and  separate  it  from 


the  front  part. 

«nd  slide  it  obliquely 

front  part,  ^ ^ the  trail  onto  the 

_ lower  the  rear 
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trail  front  part  and  pull  it  slightly  forward  so  that  the 
lug  reaches  the  stop  on  the  front  part  of  the  trail, 

- turn  the  wing  fastere  r into  its  lower 
■oosition  so  that  with  its  tooth  it  enters  the  notch  on 
th-’  rear  part, 

Th'.'  large  spades  remain  attached  to  the 
trail  ends  leaning  with  their  reinforced  parts  against 

tha  front  parts  of  the  carriage  trails. 

After  folding  both  trails  it  is  necessary 

to  fasten  them  together  by  meais  of  a latch  locate  d in  the 

left  trail.  . 

In  order  to  couple  the  gun  to  tha  prime 

or  tto  limbar  It  is  necessary  to  link  the  lat^  to 
the  lunette.  This  is  done  so  that  the  lunette  is  thde  to 
outer  with  its  t.o  bolts  into  their  seats  on  the  obliou 
surfaces  of  the  front  parts  of  the  trail 
its  r»ar  end  throusi  the  circular  openlns  of  the  lat  . . 
^U,  doins  this,  car,  should  be  taken  ^ 

ssat  of  the  ‘Mil  be  turned  up 

i::::d  of  th,  ums  fastener,  th,  latter  bains 

.ncured  by  its  „elet.  ^ ^ 

+n  the  ointle  on  tha  prime 

ZZ’JX  to  the  hook  Oh  the  linker. 

T1T-TW  LUTg'^'^  - ASSI^KBLY 

/fig.  49a  and  49b/ 

-r  h t*' ^ function  to 

. 1 e,  •t'-i-.'n  n''hS^rnl3l  7 o-- 

Tiia  lun:  - ^ t-niiflr  /a  mochanieal 

connect  tha  carriage  trails  to  - te.U 

prime  mover;  a limber;  or  a thill/. 

T + consists  of  • 

^ o-  one  .elded,  .ith  t«o  .odjes 
. t.o  tubes  lohyltudinnllu  u-d 

- the  lunette 

- the  spring 

- two  fixing  auts,  and 

- thr^s  rins®* 
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Pio  81  FUZE  PD  DESIGNED  FOR  HIGH  EXPLOSIVE  ANTI-TANK 

SHELL  »HE,AT« 

1 - Fuze  body 

W-SSh”r 

3 — StriKer 

5 — cS  shaped  support  }5  — 

6 -Firing  pin 

7 18  — Detonator  holder 

® n II  “ Resistance  washer 

,S  Z iSve  “ - Shear  wire 


max  67 
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trail  front  part  and  pull  it  slightly  forward  so  that  the 
lug  reaches  the  stop  on  the  front  part  of  the  trail, 

- turn  the  wing  fastexB  r into  its  lower 
■oosition  so  that  with  its  tooth  it  enters  the  notch  on 
th-'  rear  part, 

Thv  large  spades  remain  attached  to  the 
trail  ends  leaning  with  their  reinforced  parts  against 

the  front  parts  of  the  carriage  trails. 

After  folding  both  trails  it  isii«cessary 

to  fasten  them  together  by  mea®  of  a latch  located  in  the 

left  trail.  » 

In  order  to  couple  the  gun  to  the  prim 

or  the  limber  lb  is  aeoessary  to  liab  the  l.t^  to 
tha  luaotte.  This  is  doao  so  that  the  lunette  s _ 
oatar  «lth  Its  t,o  bolts  into  their  seats  oh  the  oblique 
surfaces  of  the  Iroat  parts  of  the  tr 
its  rear  end  throuqh  the  circular  open  ne  o 
■„hile  doing  this,  care  should  be  taken 
seat  of  the  thill  be  turned  up  l.e.  abore  the  lunett 

;t!r  at  aching  the  lunette  to  the  latch  it  should  be 

Altsr  8.  uTS  30X11  lib.  ffpT  h'^'illR 

-?  171  nr7  fastener,  the  latter  D-mb 

lockod  by  means  oi  tn?.  wmon  lash 

•’  ‘"r ... » 

» ... ....  - •• 

jTTTTgntmi;  - ASSEMBLY 
/fig.  49a  and  49b/ 

Th^  lunette  assembly  has  tna  junction  to 

....  .rails  to  the  trailer  /a  moohanioal 
ooimeot  the  oarnage  .rails 

. o or  a tnixx/. 

prims  movsr,  a limo- 

It  consists  of  : 

^^-T  liia'’ d'^d,  v;ith  two  wadg-s 
_ two  tubes  longitudinally  ^^a.d.d, 

_ the  lunette 

- the  spring 

- two  fixing  nuts,  and 

- thr3  3 rin^^s* 
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The  longer  lower  tube  has  the  function  of 
omi3cting  the  lunette  with  the  trail  latch,  and  the  short- 
r upper  one  for  connecting  the  carriage  with  the  thill  when 
he  gun  is  horse-towed  in  tandem. 

Remark  ; The  v^eapons  76  mm  M— 48  B-lAl-I  are 
,ot  provided  with  lower  tubes  for  attachment  of  thills  be- 
lause  this  model  is  foreseen  for  motor  vehicle  towing. 

THK  CRADLg-  SUPPORT 
/Fig.  35/ 

The  cradle  support  has  the  function  to  hold 
the  cradle  when  travelling.  It  consists  of  : 

- tha  base,  and 

- the  fork. 

Tha  assembling  and  removin,^  of  the  cradle  support 
To  assemble  the  cradle  support  it  is  no- 

liessary  to  : 

TTlevate  the  barrel 

Place  the  cradle  support  base  on  the  bottom  side 
the  travailing  axle 

Pix  the  cradle  support  base  with  two  wedges 

. Hinge  the  ends  of  the  wedges 

, j th0  wina  bolt  downwards 

Place  the  fork  and  turn  tne  wing  ooa. 

. Lift  ths  orodlt  support  fork  and  fasten  It  .1 
attacking  pU. 

n the  reverse  order. 

p.  THT?  SHIELDS 

*e  akllld'cli^*  of  the  left  and  the  ri^t 
ith  a link.  Between  the  shields  the- 
hield  ^f;;;;;Lrel.'This  opening  can  be  clos- 

9 is  an  opening  fo  ^ angles  of 

d by  a movable  plate  when  firing 

levation.  consists  of  an  upper  and  a low- 

arts  of  the  shields  are  provided  with 
r part.  The  upper  p .^es  and  the  lower  parts  are 

bliquely  located  hinge  » hinges  being  provided  with 

rovided  with  hinged  sides,  t:xi 


Gun  load  mjmbdt  *c 
lAmmjntK^n) 


Driver 

eunner 


a 


Cannoneer  number  1 © 

o 

Cannoneer  number  2 © 
cannoneer  numbers 


Cannoneer  number 4 © 

o 


'I 

I 


Gun  load  number  1 
(Top  carriage  and  axte) 


Gun  load  number  2 
(Wheels) 

Gun  load  numbers 
( Trails) 

Gun  load  number  4 
(Cradle) 


2.5/Tr 


cannoneer  number  50“^^^ 


Gun  load  number  5 
(Hood) 


Gun  load  number  6 
(Tube) 
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The  longer  lower  tube  has  the  function  of 
onnecting  the  lunette  with  the  trail  latch,  and  the  short- 
r upper  one  for  connecting  the  carriage  with  the  thill  when 
e gun  is  horse-towed  in  tandem. 

Remark  ; The  vjeapons  76  mm  M-48  B-lAl— I are 
ot  provided  with  lower  tubas  for  attachment  of  thills  be- 
use  this  model  is  foreseen  for  motor  vehicle  towing. 

THt!  CRADLR  SUPPORT 
/£'ig.  35/ 

The  cradle  support  has  the  function  to  hold 
e cradle  when  travelling.  It  consists  of  : 

- tha  base,  and 

- the  fork. 

mha  assembling  and  removing  of  the  cradle  support 
To  assemble  the  cradle  support  it  is  na- 

sary  to  : 

Klsvate.  the  barrel 

Place  the  cradle  support  base  on  the  bottom  side  of 
the  travel  ling  axle 

Pix  the  cradle  support  base  with  two  wedges 
Hinge  the  ends  of  the  wedges 

Plao,  tue  fork  and  tarn  th,  »lns  bolt  do-.n,arda 
Lilt  the  cradle  support  fork  and  fasten  it  .ith  Bie 

attaching  P^. 

the  reverse  order, 

F.  SHIKLDS 

/Fi^ • 5o/ 

4^4-  tha  left  and  the  right 

Shield  consis  o b^^^  shields  the- 

iald  ihtercohneoted  aith^ajin,^^^ 

1 is  an  “P^hins  f ^ s of 

d by  a movable  plate  wnoi 

gach  shield  oohSists  ot  an  upper  and  a lo.- 

maexj.  with 


arts  of  the  shields  are  provided  with 


oTltC  or  - 

r part.  The  upper  p lower  parts  are 

bliquely  located  ^ l^i^ges  being  provided  with 

rovided  with  hinsed  sides. 
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Chief  of  section 


Achievement  of  battle  formation 


Cannoneer  number  ) 


cannoneer  number  3 ' 


Cannoneer  number 4 ® 


Cannoneer  number  50  X 


Gun  load  numberl 
( Top  carriage  and  axte) 

Gun  toad  number  2 
(Wheels) 

Gun  toad  numbers 
( Trails) 

Gun  load  number  4 
(Cradle) 


Gun  load  number  5 
(Hood) 


Gun  load  number  6 
(Tube) 


Gun  load  number  7 
(Breech  block) 

Gun  load  number  8 
(Shields  and  Sighting . Squpment ) 


Gun  load  number  9 
(Ammunition) 


Gun  load  number  10 
(Ammunition} 


of  movement 
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providsd  with.  hln.g6d  sides,  the  hinges  bsing  provided  vjith 
springs. 

The  upper  sides  are  folded  towards  the  outer 
surface  of  the  upper  shields  and  the  lower  shields  are 
folded  towards  the  inner  surface  of  the  upper  shields  for 
disassembling  and  packing. 

The  shidl  ds  are  provided  with  two  brackets 
on  each  side.  The  shorter  bracket  is  being  inserted  on  the 
plug  by  the  top  carriage  shoulder  seating,  and  the  longer 
one  is  being  attached  on  the  projection  in  form  of  a plug 
on  each  side  of  the  flank  of  th-'  top  carriage.  The  longer 
brackets  are  fastened  on  the  projection  by  means  of  a 
spring  loaded  bolt.  Whan  disassembling  the  shields  the 
bolt  on  the  bracket  should  be  lifted  by  means  of  the  hand- 
grip to  displace  it  from  its  seating  on  the  carriage  flank 
projection  and  than  the  bracket  removed  from  the  plug  on 
the  carriage. 

Disassembling  of  the  shields 
To  disassemble  the  shield  it  is  necessary 
to  remove  then.  To  remove  the  shields  proceed  as  follows: 

- remove  the  plate  between  the  left  and  the  right  shield 
. open  the  latch  of  the  upper  side,  and  fold  it  towards 

the  outer  side  of  the  shield  ^ 

By  means  of  the  hand-grip  raise  the  bracket 

flying  bolt  oa  oacb  olio  of  tHe  oarrlago  flank  ^ 

- Unlock  the  coupling  connecting  the  leit  .-n' 

- pull  the  bolt  and  remove  the  lower  parts  of  the  bracket 

. the  shield  bracket  fastcnens  fnon  the  canniagc 

_ t,  u 4-^) Q front  side,  connecting  thw 

- release  the  latch  on  the  front  si no, 

upper  and  the  lower  parts,  and 

- lift  the  shield  bracket  and  fold  the 

wards. 

Q.  TH5  THILL 

Ihe  thill  is  designed  for  tr«n9  or  ting  the 

1 ....  The  thill  consists  of  the  fork  and 

gun  in  tandem  team.  T" 


(i 
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tv/0  arms. 

The  fork  lias  a movable  shaft  located  in  the 
upper  tube  of  tho  lunette  assembly  and  it  is  attached  by 
a ’.vedgs.  On  each  end  of  the  fork  there  is  a hook  for  the 
harness  traces  and  a hole  for  the  thill  attaching  wedge. 

The  arms  of  the  thill  are  ce  da  of  wood, 
with  iron  mountings  at  their  ends  for  connection  with  the 
fork.  On  the  mounting  is  an  attaching  wedge. 

Attached  to  the  outer  side  of  the  thill 
arms  are  two  movable  eyelets  for  suspending  them  on  the 
pack  saddle  and  a triangular  shackle  for  connecting  th^ 
thill  with  the  breeching  strap.  On  their  front  ends  tlio 
arms  are  provided  with  iron  mountings  and  a strap  for 
attaching  the  thill  to  breast  collar. 

Accessory  parts  of  the  thill  are  : the  tra- 

■ C'S,  the  tracos  suspenders,  the  choke  straps  and  the  thila 

■ straps,  all  of  these  parts  together  forming  the  tandem 
' harness. 

The  weapons  76  mm  M.48  B—lAl— I are  not  pro- 
vided with  thills  because  this  model  is  foreseen  for  motor 
v'hicle  towing  only. 

III.  tH"^  SIGHTIKO  WQUIPM^NI 
/Pig,  66a,  66b  and  67/ 

The  sighting  eauipment  consists  of  : 

- the  range  quadrant 

- th'--  panoramic  t. ’las cope 

- the  gunner’s  quadrant,  and 
_ the  illuminating  equipment. 

A.  THS  RANQT^  qUADRANT 
/fig.  66a  and  66b/ 

The  range  quadrant  consists  of  j 
_ -the  range  quadrant  mount 
_ the  range  quadrant  body 
_ the  range  quadrant  spindle  with  tns 

range  drum 

- the  angle  of  site  mechanism 
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- the  cross  level  neehanlsm,  and 

- the  panoramic  telescope  mount. 

The  range  quadrant  elevation  scale  is  an 
arc-shaped  plate  attached  with  two  screws.  It  is  divided 
in  8 parts,  each  of  them  having  a value  of  loo  mils.  The 
range  drum  has  a spiral  scale,  graduated  in  mils  and  me- 
ters, At  the  end  of  the  range  drum  there  is  a ring  with 
a scale,  graduated  in  mils,  serving  for  range  set ting. The 
precision  of  the  readings  amounts  to  one  mil. 

The  basic  setting  for  the  range  drum  is  ! 

range  drum  scale  "O",  range  plate  "0"  /zero/. 

The  anale  of  si  te  scale  is  located  on  the 

upper  part  of  the  range  quadrant. 

It  consists  of  : 

- the  drum 

- the  plate 

- the  worm,  and 

- the  worm  gear  rack, 

Ih,  angl,  of  Site  dr*  has  the  form  of  a« 

are-shaped  plate  attached  to  the  ring.  The  drum  “ 
atedin  6 parts,  marhed  from  0 to  6,  the  normal  se  ing 

1 o nf  each  graduation  is  loo  mils. 

- -r::;:  :f  — 

ZTXIXI  llZ’Zr...  hp^a^short  line  and  each 

tenth  mil  hy  a '.^.“rdle  is  located  in  the 

f the  range  drum  body,  its  lerel  bains  atta^- 
inner  ring  of  ^ ® Its  function  is  to 

ed  to  the  plane,  automatically 

rmlnTtir-l^rce  Of  an  unleyel  position  of  the 

It  consists  of  t 
, the  worm  with  its  knob 
_ the  worm  gear  rack,  and 
_ the  level. 
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GUNNER  No.  1 


j ASSISTANT  GUNNER  LOADER  No.  3 


FUZE  SETTER  No.  4 CREW  MEMBER  No.  5 CREW  MEMBER  No.  (5 


right  carriage  trail 
handle,  lifting  trail, 
whilst  with  left  hand 
pulls  back  lunette  No. 
4 pulled  out  attaching 
wedge. 


kes  left  carriage  trail  j 
handle,  lifting  trail,  | 
whilst  with  left  hand 
unlocks  pin  lock  and  j 
pulls  it  out.  1 


removes  cover  from 
muzzle,  thereafter  re- 
moves tools  from  pack 
animal  No,  5. 


removes  cover  from 
muzzle,  thereafter  re- 
moves tools  from  pack 
animal  No.  6. 


With  left  foot  pushes  2.  With  right  foot  pu-  2.  Hands  lunette  over  to  2.  Wh  leR^index^finger  2.  Lock  left  snail  spring.  2.  Locks^  ught  snail 
down  left  snail  spring.  shes  down  right  snail  No.  2.  and  ^reinstalls  cLriage 

trail  travelling  lock 
into  its  seat  on  the 
left  trail. 


;thH*hthan.ta.es}3.  ^ ^ ^ 


left  trad  rear  part 
handle,  and  with  left 
hand  takes  spade. 


No.  3 putting  it  down 
at  right  side  of  gun. 
With  left  hand  takes 
right  carriage  trail  re- 
ar part  handle,  and 
with  left  hand  spade. 


hand  front  and  rear 
part  carriage  trail  lock, 
and  when  latch  is  un- 
locked. lifts  clamping 
screw  with  left  hand. 


’ out  front  and  rear 
part  carriage  trail  lock, 
and  when  latch  is  un- 
locked, lifts  clamping 
screw  with  right  hand. 


part  of  the  gun  takes 
with  left  hand  upper 
cradle  support  pin  and 
turns  it  backwards  up 
to  the  mark,  holding 
with  right  hand  mo- 
vable part  of  support, 
pulling  back  support 
when  pin  has  got  out. 


Working  from  the 
right  side  turns  with 
left  hand  pin  handle 
forward  up  to  the 
mark,  removing  sup- 
port movable  part 
putting  it  down  at 
the  cover. 


o J d ^nreads  left  carriage  4.  Stands  at  barrel  front  4.  Standing  at  barrel 

Removes  left  trail  r^r  4.  Removes  . fnd,  j"  L™"‘ 


part,  turns  it  and  puts 
it  into  its  seat  in  fi- 
ring position. 


rear  part,  turns  it  and 
puts  it  into  its  seat  in 
firing  position. 


trail  and  holds  it  up 
until  No.  2 assembles 
trail  rear  part  to  its 
seat. 


trail  holding  it  up 
until  No.  1 assembles 
trail  rear  part  to  its 
seat. 


end,  assisting  in  ma- 
intaining balance  du- 
ring assembling  of 
trails. 


front  end  assists  in 
maintaining  balance 
during  the  assembling 
of  trails. 
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biSXXIMG  OJi-  HANSS  OKOH 

The  scale  of  the  range  drum  is  graduated 

in  mils  and  in  meters. 

The  setting  is  done  in  single  mils  on  Ihe 
range  drum  scale  and  in  hundreds  of  mils  on  the  scale  of 

the  range  plate. 

SETTING  Qg  THB:  ANQLB  Of  gTT? 

The  angle  of  site  is  set  by  turning  the 

worm  gear  knob.  The  basic  setting  is  3-00. 

The  angles  of  site  below  horizon  are  de- 
ducted from  3-00,  whilst  the  larger  angles  are  added  to 

3-00  and  transmitted  to  the  gun  crew* 

INSTALLING  AND  RTOOVIWG  THB  RAWGH  qUADMFC 
To  install  the  range  drum  it  is  necessary: 

. .ith  ths  left  hand  tarn  the  elampinB  screw  forward 
..  with  the  right  hand  hold  the  mount  of  the  range  drum  and 

! put  it  in  its  socket 
_ loosen  the  clamping  screw 

. make  sure  that  the  olanplng  sore,  has  caught  the 
of  the  -iiiount 

- set  the  range  quadrant  to  its  basic  settings  : r 
drum  "0"  /zero/,  plate  ”0"  /zero/ 

j angle  of  site  centered 

! cross  level  32-0 

azimuth  scale  0-0 

elevating  scale 
all  levels  uncovered 

1,0  range  ,„adrant  1.  done  In 

reversed  order.^^  nr  -f-TTr" 

/Pig.  67/  n U. 

The  panoramic  telescope  Is  designed  or 

sighting  in  the  horlsontal  lewel. 

It  consists  of  t ^ 

. the  head  Mich  can  be  turned/ 

. the  aaimuth  drum  /or  scale/ 
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- the  body,  and 
= the  ocular  tubs. 

The  azimuth  scale  of  the  panoramic  telesco- 
pe consists  of  the  drum  attached  to  the  telescope  head, 
and  a micrometer  scale  put  on  the  right  and  of  the  worm 
shaft.  The  drum  is  graduated  in  64  parts,  and  the  microme- 
ter scale  in  loo  parts.  One  full  turn  of  the  micrometer, 
i.a.  for  loo  parts  corresponds  to  a turning  of  the  optical 
axis  of  the  panoramic  telescope  in  the  horizontal  plane 

for  1/6400  part  of  the  circle. 

In  gO'S  ral,  a distant  and  fairly  conspic- 
uous object  is  selected  to  serve  as  an  aiming  point. 

Located  inside  the  panoramic  telescope  is 
the  reticle  pattern  for  direct  aiming  of  moving  J^’^setS! 
by  means  of  this  reticle  pattern  the  range  and  t e ea 

ar0  takojiw  . _ 

N 0 T T?  : When  firing  at  moving  tar„-.  , 

scale  on  the  panoramic  telescope  must  be  set  on  /zero 
Tn^trillina  the  panoramic  telescope  on  the  range  qua^ 

-o  telescope  with  the  left  hand  by 
1 - Take  the  panoramic  tel-scope  eyepiece 

Its  body,  above  the  asimuth  dro^  so  that  the  eyopd 
13  turned  its  socket  so  that 

^ r - -- r 

3 . :rth'::r::*t*:i:r:i‘th:  010.^10^  sore. the 

panoramic  telescope  .^3  socket  and 

4 - Lower  the  panoramic  ^1^  ^ 

attach  it  «ith  the  the  ranj^ 

friths  pshoranlc  telescope  at  its  basic  setting 

2 . Loosen  t^rthe  .mg  ot  the  clamping 

3 . With  the  right  h panoramic  telescope 

screw  in  order  to  rex 
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GUN  SPAilU  PA-‘:iT3  TOOL  AND  ACCESSORIES 


nomination  Quantity 

2 0 — Vaseline  container,  capacity  150  gr  1 
|i  — Kerosene  container,  capacity  1 kg  1 

12  — Solidol  or  ball  bearing  grease 

container,  capacity  500  gr  1 

13  Gun  grease  container,  capacity 

500  gr  \ 

14  — Aimer  guard  J 

1.5  Tire  dismantling  lever  J 

16  Tire  dismantling  lever  | 

17  — Extractor,  hand  J 

13  — Recoil  regulation  wrench  27  mm  l 

19  — Breechblock  cleaning  brush  1 

20  - Tecalemit  pump  ^ 

21  Wrench  for  fuze  mounting  and 

taking  off  fuze  cap  2 

22  - - Eatery  hand  lamp  ^ 

2'i  - Screw  driver  with  handle  5X8  1 

24  — Primer  wrench  ] 

25  — • Striker  spring 

26  — Firing  pin 

27  — Lanyard,  short 


NO  M i N A'r  I O N Quan  tity 


Airpump  lor  pumping-up  v/heel 
tirei  ! 

Sighting  device  box  J 

Range  quadrant  J 

Panoramic  telescope  1 

Sighting  device  screw  driver  1 

Try  element  metal  container  1 

Quadrant  with  box  M 50  and 
screw  driver  | 

Sighting  device  brush  1 

Housing  with  elec,  bulb  and  cable 
1.020  m long  , 2 

Container  with  wade  and  chamois 
skin  and  3 spare  bulbs  1 

Artillery  lantern  J 

Compressor  (pusher)  1 

Glove,  right  hand  for  gun  leader.  1 
Clamp  for  -vulcanizing  1 

Rubber  patches  for  vulcanizing 
— pack  \ 

■ Gun  oil  container,  capacity  500  gr  1 
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4 — With,  the  left  haj::d  lift  the  panoramic  telescope  out 
of  its  socket. 

C.  TITB  ILLUMINATING  WQUIPMKNT  OF  THt^  SIGHTING  KQUIPCTT 

/ Fis.  65  and  67  / 

The  illuminating  equipment  of  the  sighting 
equipment  consists  of  : 

- the  box 

- the  cables 

- two  instrument  lights 

- the  battery. 

The  battery  box  is  suspended  on  the  inner 
Ide  of  the  left  front  trail.  One  of  the  instrument  lights 
s being  installed  on  the  panoramic  telescope  eyepiece, and 
be  other  one  is  movable  and  serves  for  illuminating  the 
ther  sighting  instruments. 
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PAHTS  TOOL  AND  ACCESSORIES 


nomination  Quantity 

Vaseline  container,  capacity  150  gr  1 
Kerosene  container,  capacity  1 kg  1 
Solidol  or  ball  bearing  grease 
container,  capacity  500  gr  1 

Gun  grease  container,  capacity 
500  gr  J 

Aimer  guard  J 

Tire  dismantling  lever  1 

Tire  dismantling  lever  1 

Extractor,  hand  J 

Recoil  regulation  wrench  27  mm  1 
Breechblock  cleaning  brush  1 

Tecalemit  pump  1 

Wrench  for  fuze  mounting  and 
taking  off  fuze  cap  5 

Eatery  hand  lamp  ] 

Screw  driver  with  handle  5X8  I 
• Primer  wrench 

■ Striker  spring 

■ Firing  pin 

- Lanyard,  short 


NOMINATION  Quantity 

Airpump  for  pumping-up  v/heel 
tires  J 

Sighting  device  box  l 

Range  quadrant  J 

Panoramic  telescope  1 

Sighting  device  screw  driver  1 

Try  element  metal  container  1 

Quadrant  with  box  M 50  and 
screw  driver  ^ 

Sighting  device  brush  1 

Housing  with  elec,  bulb  and  cable 
1.020  m long  . 2 

Container  with  wade  and  chamois 
skin  and  3 spare  bulbs  ^ 

Artillery  lantern  ^ 

Compressor  (pusher)  ^ 

• Glove,  right  hand  for  gun  leader.  ] 

• Clamp  for  .vulcanizing 

• Rubber  patches  for  vulcanizing 
— pack 

- Gun  oil  container,  capacity  500  gr 
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4 - With  the  left  harid  lift  the  panoramic  telescope  out 
of  its  socket. 

C.  THW  ILLUMINATING  KQUIPMWWT  OP  THT^  SIGHTING  KQUIPMT^T 

/ Jig.  65  and  67  / 

The  illuminating  equipment  of  the  sighting 
equipment  consists  of  ; 

- the  box 

- the  cable  s 

- two  instrument  lights 

- the  battery. 

The  battery  box  is  suspended  on  the  inner 
side  of  the  left  front  trail.  One  of  the  instrument  lights 
s being  installed  on  the  panoramic  telescope  eyepiece, and 
the  other  one  is  movable  and  serves  for  illuminating  the 
then  sighting  instruments. 
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Box  No.  1 


Fig.  89  — BATTERY  SET  SPARE  PARTS  TOOLS  AND  ACCESSORIES 


NOMINATION 


Quantity 


NOMINATION 


Quantity 


Gun  oil  container,  capacity  2.300  kg  1 
Sol  idol  or  ball-bearing  grease  con- 
tainer, capacity  2.300  kg  1 

Kerosene  container,  capacity  2 kg  2 
Glass  bottle  for  hydraulic  brake 
and  recuperator  fluid,  capacity 
2,250  kg  2 

Instrument  grease  container  capa- 
city 150  gr.  1 


— Graduated  fluid  container  capa- 

city' 0.5  liters  -T 

— Funnel  with  sieve  for  fluid  filling  1 

— Gase  with  wade  and  chamois  skin 

with  2 bubble  levels  with  holders 
for  elimination  of  Wheel  inclination 
and  2 bubble  lei^eis  with  holders 
for  angle  of  site  device  1 

— Wooden  boxes  for  glass  bottles  2 
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4 _ With,  the  left  harxl  lift  the  panoramic  telescope  out 
of  its  socket. 

C.  THE  ILLUMINATING  KQUIPMWNT  OF  TH^  SIGHTING  KOUIPKTUT 

/ Fig.  65  and  67  / 

The  illuminating  equipment  of  the  sighting 
quipment  consists  of  : 

- the  box 

- the  cable  s 

- two  instrument  lights 

- the  battery. 

The  battery  box  is  suspended  on  the  inner 
side  of  the  left  front  trail.  One  of  the  instrument  lights 
is  being  installed  on  the  panoramic  telescope  eyepiece, and 
the  other  one  is  movable  and  serves  for  illuminating  the 
ther  sighting  instruments. 


E'" 
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E'ig.  89a  — BATTERY  SET  SPARE  PARTS  TOOLS  AND  ACCESSORIES 


NOMINATION  Quantity 

Screwdriver  1 

Combination  pliers,  190  mm  long  1 
Safety  pin  for  elbon  lever  1 

Recuperator  valve  and  fluid  filling 
plug  wrench  1 

Manometer  wrench  22X27  1 

Semiround  file  30X300  1 

Trigger  1 

Fluid  filling  hole  screw-plug  1 

Air  valve 

Brass  punch  dia  8X100  1 

Punch  dia  3X110  1 

Punch  dia  5X110  1 

Three  way  tap  1 

Striker  spring  1 

Trigger  tooth  spring  1 

Pliers  for  nails  195  mm  long  1 

Firing  pin  gage  1 

Manometer,  160  atm.  1 

Battery  hand  lamp  1 

Valve  pusher  for  checking  air  in 
fluid  I 

Seating  for  dry  elements  1 


NOMINATION  Quantity 

Gun  grease  container,  capacity 
2.400  kg  1 

Fabric  bag  1 

Tool  spread  cloth  1 

Spring  device  spring  1 

Lever  dia,  14.5X400  for  socket 
wrenches  1 

Copper  tube  dia  8 mm  1 

Reducer  for  connection  between 
bottle  and  copper  tube  1 

Device  for  dismantling  and 
assembly  of  equilibrator  1 

Wrench  for  elbon  lever  cover  1 

Equilibrator  regulating  wrench  1. 

Fluid  filling  pump  1 

Zinc  hammer  dia  32X98  1 

Socket  wrench  for  fluid  filling  1 

Spring,  rubber  bumper  1 

Hammer  37X37X132  1 

Universal  wrench  280  mm  long  1 

Housing  with  electrical  bulb  and 
cable  1.020  long  for  lighting  of 
sighting  device  j 
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PART  III 

I.  PRRSSRVATION  AND  MAIWTKNANCR  OP  TtlK  GUN 

INSPECTION  OP  THE  GUN  PRIOR  TO  FIRING 
General 

The  lasting  and  trouble-free  service  of  the 
gun  as  well  as  its  readiness  for  action  depend  on  proper 
handling,  maintenance  and  careful  preparing  prior  to  fir- 
ing. 

Prior  to  firing  it  is  obligatory  that  the 
guns  should  be  inspected  by  the  battery  commander,  the 
platoon  commander,  the  N C 0 in  charge  of  the  gun  and  by 

the  artillery  mechanics. 

The  inspection  is  carried  through  in  the 

following  way  ; 

- Check  the  gun  for  availability  of  all  parts 

- Ohsolt  tke  barrel  for  its  oonasotloa  rlth  the  brseoh-rlng 
and  the  mantle,  and  then  the  muttle  brake  for  its  con- 

nection  with  the  mantle 

- Check  the  bore  and  the  chamber 

- ehsck  the  barrel  tor  its  secure  oonnootion  .ith  the 
cradle  over  the  hydraulic  recoil  brake  and  the  recupe- 
::trr.  and  the  connection  of  the  cradle  .ith  the  oarrta- 

S9 

Tnsnect  the  breech-block 

" semi-automatic  mechanism 

- Check  the  function  of  th-  semi  ^^atina 

j-m  ra-p  the  traversing  and  elevating 

- Check  the  function  of  the  trav 

mechanisms 

- Cheek  the  function  of  the  eiullibia 

- Test  the  looking  of  the  springe 

. carries®  trsi-i-s 

- Check  the  looking  pueumatlc  re- 

- Check  the  hydraulic  recoil  brake  and 

-rtnYifl-r  f uJictioiiixiS>  ana. 

cuperator  for  proper  luno 

- Check  the  sighting  laigths  are  indicated 

T:X  riXt  -11  - - .capon  and 
on  the  plate  1°“'°  follo.lng  llmlte  during  firing 

they  should  TJO  within 
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^ith  the  fourth  zone 
Blevatioa  - 15*^ 


u recoil  length 
o. 


71o  - 7So  mm 
71o  - 79o  mm 
7oo  - 78o  mm 
67o  - 75o  mm 
625  - 74o  mm 
57o  - 72o  mm 
495  - 63o  mm 
39o  - 5oo  mm 


to  o'" 

to  lo°recoil  length 
15°recoil  length 
2o°recoil  length 
25°recoil  length 
3o°recoil  length 
35°recoil  length 
4o°  to  45°recoil  length 

mT?CKITJG  Qg  THK  HYDRAULIC  Rt!C0IL  BRAKK  AND  OF  THTi: 

PNEUMATIC  RWCUPT^^RATOR 

Checking  of  the  hydraulic  recoil  brake  aad 
of  the  pneumatic  recuperator  consists  of  : 

1 - Checking  of  the  recoil  brake  for  its  fluid  contents 

2 - Checking  of  the  pneumatic  recuperator. 

1/  Checking  the  quantity  of  fluid  in  fce 

recoil  brake 

Por  checking  the  q.uantity  of  fluid  in  t e 

recoil  brake  it  is  necessary  to 

- give  the  cradle  elevation  of  45° 

. remove  the  protecting  casing  o£  the  cradle 

- loosen  the  scree  bearing  the  marking  "V"  »lth  a »ren 
and  to  unwind  it  for  four  rotations  and  if  fluid 
through  the  valve  it  is  the  sign  that  the  compensator 

coni  . ins  a nidi  prening  of  the  valve  bearing 

- if  no  fluid  appears  on.  the  opening 

J.U  rai  va  "T"  should  be  opened,  the 

rr:rt:  -n  aid  Placed  in  the  opening 

from  »hi^  ‘“-:rap;::rrrt:: 

-pour  fluid  until  it  appea 

II  run  its  pistes  > 

- sere,  in  ^.p^ng  the  marking  ■■r..here 

- screw  in  partly  the  screw 

the  air  is  going  out,  .„iect  the  reverse  fluid 

. .Ith  the  PU.P  under  pressure  Imect  th 

into  the  compensator  /^o  and  tighten  it. 

- attach  the  cradle  pro 
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90  _ brigade  set  spare  parts  tools  and  accessories 


NOMINATION 

- Lever  dia  14,5X400  for  socket  wrench 

- Rubber  bumper  for  spring 

- Equilibrator  steel  rope 

- Double  end  wrench  for  part  No,  792,  19127  and  8072 

- Double  end  wrench  with  extensions  for  part  No,  80 lb 
and  16111 

- Manometer,  160  atm,  . • + .,,^,4 

- Copper  ring  dia  52X  dia  57X2  counter-piston  lod 

- SfppS^iSg  0 51,5  X 0 54X2  front  sealing  of  middle 

cylinder  , , 

- Copper  ring  0 51 X 0 54  X 3 recoil  regulator 

- Copper  ring  0 54  X 0 58  X 2 recuperator  cylinder 

- Copper  ring  0 45  X 0 50  X 2valve  case 

- Funnel  With  sieve  for  refilling  of  fluid 

- Rubber  ring  0 42  X 0 48  X 3 recoil  regulator 

- Rubber  ring,  compensator  floating  piston  and  piston 

819°^®5ubber  ring,  recuperator  and  recoil  regulator 

sealing  , . 

- Sighting  device  mounting  bearing  spring 

- Split  pin  0 2,7  X 34,  recuperator  piston 

- Extractor  shaft  pusher  spring 

- Firing  pin  protrusion  gage 

- Recocking  handle  spring 
~ Cocking  stop  spring 

- Semi-automatic  mechanism  retainer  spring 

- Split' pin,  elbon  lever  brake  shaft 

- indicator  spring 

-T-  Sigmi-automatic  mechanisrn  retairier 

- cylinder  front  sealing  spring 

jPfei  ,0  3 X 32,  hydraulic  brake  piston  rod 

- ©5# 

- «ievice.  checking  screwdriver 

- jRuUW  recoil  regulator 

recoil  regulator 

- ;Ruh^'  iiwg,  recuperator  piston  _ 

- middle  cylinder  front  sealing 


— Rubber  ring,  middle  c>dinder  front  sealing 

— Rubber  ring  </'  51,5  x /'  42,5  X 12.  recupera  or  cylinder 
Rubber  ring  21  \ -;-46  X 10.  floating  piston 
Rubber  bumper 

— Wrench,  scissor  type,  larger 

Wrench,  double  end.  hook-lype  fon  part  No.  1J279. 

8183  and  8051 

— Wrench,  .scissor-type.  smallen- 

Wrench,  double  end  14  17 

— Breech  block  closing  .spring 

— Recuperator  valve  wrench  7 A 7 , , „ , , , , 

Case  with  wade  and  chamois  skin  with  3 bubble  levels 

with  holders  for  elimination  of  wheel  inclination  and  3 
bubble  levels  with  holders  for  angle  of  site  device 

— Tallowed  wick  8 X 8 for  stuffing  boxes 

Device  for  assembling  and  dismantling  of  equilibrator 

— Pump  for  refilling  of  fluid 
Copper  tube  '7'  8 mm 

- Reducer  for  connection  of  bottle  and  copper  tube 

Socket  wrench  for  part  No.  8068,  8107,  8108,  8115  and  8072 

- Socket  wrench,  double  end  for  part  No.  8014,  8046 
and  23877 

— Spring  device  spring 

Socket  wuench.  double  end  for  part  No.  2829  and  29294 

— Cocker 

— Three  way  tap 

— Graduated  fluid  container,  capacity  0,5  liter 
1 — Tecalemit  pump 

1 — Equilibrator  regulating  wrench 
t — Socket  wrench  for  refilling  of  fluid 
) — Breech  block  opening  spring 
f — Cover  for  brush-cleaner 
} — Cleaner  rod  for  barrel 
) — Valve  pusher  for  checking  air  in  fluid 
) — Socket  wrench,  double  end,  for  part  No.  8117,  23948 
and  29915 

I - Wrench  for  adjustment  of  floating  piston 


ok-type  fon  part  No 
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Wlien  there  is  sufficient  fluid  in  the  com- 
pensator then  the  compensata?  spring  is  compressed  so 
much  that  on  the  opening  of  the  cradle  /on  the  bottom 
side/  four  rings  of  the  spring  are  visible, 

2/  Checking  the  recunerator 
When  checking  the  recuperator  firstly  the 
quantity  of  fluid  in  the  recuperator  should  be  checked, 
and  when  t^is  is  dstermined  /when  it  is  added  or  reduced 
to  the  standard  quantity/  then  the  recuperator  is  being 
filled  with  azote. 

To  check  the  quantity  of  fluid  in  the  re- 
cuperator it  is  necessary  to  ; 

1.  Determine  the  initial  pressure  in  the 
recuperator  by  : 

- unscrewing  the  valve  box  cover  screw, 

- unscrewing  the  threeway  tube  seating  plug  screw, 

- screwing  in  the  threeway  tube  with  the  pressure  gauge, 

- unscrewing  the  valve  so  that  the  pressure  from  the  re- 
cuperator enters  into  the  pressure  gauge, 

- screwing  in  the  valve  again  after  the  reading  of  the 
actual  pressure  has  been  taken  and  recorded  from  the 
pressure  gaugSy 

2 Tiie  recupcrafor  contains  approximately 

165  gi-s-s  of  reserve  fluid.  If  there  Is  reserve  fluid  lu 
the  recuperetor  theh  recoil  speed  regulater  shaft  is  lo- 
cated lu  its  seatlug.  If  there  is  a shortage  of  14o  grams 
of  fluid  in  the  recuperator,  the  shaft  remains  in  place 
aud  the  firing  may  he  ccntiuued  until  the  =h^ 
fluid  Ih  the  recuperator  exceeds  14e  grams.  VIheu  the 

u : f fluid  lu  the  recuperator  exceeds  14o  grams 

shortage  of  fluid  in  pressing  of  the  float- 

theu  the  ;3°:.‘::tugl  this  heiug  et  the 

lug  piston,  will  lea  3,,„rtage  of  fluid  in  the 

same  time  and  therefore  fluid  should 

recuperator  is  over  lu  mind.  When  a 

be  added.  This  must  ^ 

total  of  approximately  lo5  g 
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Fig.  92  — FORCING  CONE  MEASURING 


1 — projectile 

2 — cartridge  case 


3 — depth  measuring  instrument 

4 — handle  with  the  Vernier  scale  for 
reading 
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■egulator  shaft  leaves  its  seating  for  8 to  maximum  11  mm 
nd  when  it  is  in  this  position  the  firing  must  be  stopped. 


Adding  of  fluid  in  the  recuperator  is  done 
ith  a pump  under  pressure  and  to  perform  this  proceed  as 
ollows  : 

- remove  the  barrel,  the  breeohring  and 
he  barrel  mantle, 

- unscrew  the  valve  safety  screw, 

- take  the  pump  with  fluid  and  screw  it  in- 
to the  shaft, 

- pump  the  fluid  throigh  the  valve  until 
„th9  regulator  shaft  returns  in  place,  and  then  add  14o 

^^grams  of  fluid  more  to  reach  the  standard  quantity  of 

Jv^iV.fluid  in  the  recuperator. 

When  adding  fluid  special  attention  should 
i/^’-v’be  given  not  to  add  more  than  prescribed.  In  case  more 
than  the  prescribed  quantity  of  fluid  is  added,  owing  to 
the  impact  of  the  floating  piston  the  middle  cylinder 
shall  be  damaged,  i.e.  its  bulkhead  driven  out.  Therefore 
after  filling  the  quantity  of  fluid  required  to  separate 
the  floating  piston  from  the  regulator  shaft,  the  balance 
of  14o  grams  of  fluid  serving  as  reserve  must  be  accurate- 
ly weighed. 

?/hon  adding  or  taking  out  of  a determined 
quantity  of  fluid,  after  the  performed  work  the  pressure 
E,hould  be  brought  to  62  atm;  to  do  this  proceed  as  follows: 

_ unscrew  the  plug  screw  for  the  seating 

Df  the  throeway  tuba, 

- screw  in  the  conducting  tube  with  the 

compressed  azote  bottle  and  bring  the  pressure  in  the  re- 

cupsrator  "to  its  standard, 

- screw  in  the  valve, 

- remove  the  threeway  tuba  with  the  pressu- 

^ ^ * _ screw  in  the  plug  into  the  seat  of  the 

threeway  tube  of  the  valve  box 
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Remark  ? 

wiling  of  tha  raouperators  is  being  dons 
axoluslvsly  with  anote  fro.  stssl  cylinders.  The  asote  is 
supplied  in  high  pressura  steel  cylinders  of  15o  Atm.  The 
azote  cylinders  may  have  the  capacity  of  I3.4  dm3,  which 
contains  19oo  dm3  of  azote  /i  140  x lo45/  or  a capacity  of 
4o  dm3  which  contains  6000  dm3  of  azote  /2oo  x lo45/.  Por 
easy  identification  the  valve  caps  on  the  azote  steel  cy- 
linders are  painted  yellow.  In  view  that  in  similar  steel 
cylinders  also  other  gases  are  being  supplied,  for  examp- 
le : hydrogen,  oxygen  and  carbon  dioxide,  etc.,  prior  to 
using  tha  contents  of  the  steel  cylinder  should  be  checked 
to  make  sure  tha  steel  cylinder  contains  azote. 

The  azote  cylinder  valves  on  the  outlet 
portion  arS'  provided  with  a metric  threading  M.22  x 1,5. 
The  threading  should  be  checked  by  screwing  on  the  hose 
fitting  by  hand.  When  doing  this  checking  no  force  should 
be  used. 

Wven  if  the  threadings  correspond  to  the 
fitting  of  tha  filling  hose,  it  could  be  that  the  steel 
cylinders  are  filled  with  soma  other  gas  by  mistake.  The 
errors  in  marking  and  filling  the  azote  cylinders  may 
causa  serious  casualties. 

To  prove  that  the  steel  cylinder  contains 
azote,  proceed  as  follows  : 

- open  the  valve  abruptly  so  that  the 
pressure  drives  out  the  dirt  and  moisture, 

- if  the  valve  gets  white  or  very  cold 
than  it  means  the  steel  cylinder  contains  carbon  dioxide, 

- several  centimeters  away  from  the  valve 
in  the  gas  stream  a lighted  cigarette  should  be  held 
with  pliers  or  scissors.  When  doing  this  never  hold  the 
cigarette  in  hand. 


The  valve  should  be  slowly  opened  and  if 
under  the  gas  effect  the  cigarette  glows  intensively  and 
then  takes  to  flame,  it  means  the  steel  cylinder  contains 
oxygen  and  if  the  gas  ignites  then  it  is  hydrogen.  And 


tvlani  creates  yellow  flame  with  smoke  then  it  is  ace- 
u y±  0 110  • 

If  the  force  of  the  gas  coming  out  leads 
0 ax  Ingul shins  of  the  olgarotte  It  means  the  steal  oy- 
lixid'^r  contains  azote. 

Only  in  exceptional  oases,  under  spaoiad 
orders,  air  may  be  filled  into  the  recuperator.  In  such 
exceptional  oases  filling  may  be  performed  ™ith  air  from 
oomprassed  air  cylindars.  The  procedure  is  the  same  as  for 
filling  with  azo to. 

Q-grrying  out  of  artificial  recoil 

The  hydraulic  recoil  brake  and  tha  recupe- 
rator are  possessing  relatively  great  finely  finished  an- 
terior surfaces  which  are  subject  to  deterioration  if  not 
in  use.  The  most  critical  factor  causing  slow  destruction 
of  the  material  is  the  corrosive  effect  of  the  packings 
which  are  dry  or  have  a sour  film  of  fluid  on  them.  During 
longer  idle  periods  of  the  weapon,  the  packings  under  the 
effect  of  the  fluid  may  develops  a sour  reaction  on  its 
surface  having  very  strong  corrosive  effect,  especially 
at  contacting  places  with  the  cylinder  or  the  piston  rod. 
By  moving  of  the  piston  rod  and  of  the  floating  piston 
this  acidity  is  being  eliminated  by  bringing  fresh  fluid 
film  on  the  packings.  This  movement  in  f act  is  the  so 
called  artificial  recoiling  of  the  barrel.  By  artificial 
ri'coiling  th  - p<i.cki:igs  jnd  th?  r ^’coiling  parts  are  bathed 
in  fluid  and  thereby  the  possibility  of  appearance  of 
corrosion  is  eliminated,  because  the  fluid  destroys  the 
acid  created  at  the  sealing  places. 

The  force  req.uirad  for  performing  artific- 
ial recoiling  of  the  barrel  are  as  follows  : 

- at  the  start  of  recoiling,  the  required  force  is  5oq  kg 

- at  the  end  of  recoiling, the  required  force  is  7oo  kg 
The  artificial  recoiling  of  the  barrel  may 

bo  i:!9rform0d  manually  by  the  crew  or  with  a recoiling  de- 
The  procedure  for  recoiling  the  barrel  with  the 
Tirfor  "MINKS"  device,  is  as  follows  : 


..i 


' the  braech-ring 
’'31.  IThan  tJia 
rope  is  abruptly 


of  the  artificial 
tic.  mechanism,  the 
c ra cup 'rat or 
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rator  are  possessing 
tarior  sasfaeas  which,  are 
in  uss.  fbe  msat  critical, 
of  tha  is  ths  cors^a^j^ai 

which  are  or  have  a sour  ftist 
longer  iiI¥’^^_ods  of  the  mmm 


hting  operation 
parallelism 
3 basis  for 
it  of  alinem^t. 
’orpv/hich  tools 


spread  for  a.ou;  Tso  = 


tha  , a ' trails  and  place  under 

tile  spades  a wooden  beam  appror.  loo  mm  high., 

- place  the  three  lagged  bolts  in  their 
seatings  in  carriage  tail  so  that  the  points  touch  the 
ground, 


- the  angle  between  the  spread  carri 
trails  and  the  three  legged  bolts  a bar  with  the  half-lug 
is  attached  to  which  the  recoiling  device  hook  is  beine  " 
attached,  " 


- to  the  eyelet  on  the  breechring,  the 
iiook  of  the  steel  wire  cable  is  attached  and  the  cable  ie 
pulled  tight. 


- the  barrel  is  given  the  elevation  so  thal 
the  bore  azis  is  in  the  extension  to  the  cable  used  for 
recoiling, 


- operating  the  device  lever  back  and  forth 
the  barrel  is  being  drawn  to  the  rear.  Pulling  back  of 
the  barrel  should  be  stopped  when  it  is  drawn  out  for  4oo 


- the  recoiling  device  short  lever  is  plac- 
ed in  extreme  position  toward  the  device  hook  and  the 
barrel  will  be  released  and  returned  in  battery  position.  ' 
The  steel  wire  cable  must  not  be  tangled, 

- pulling  back  of  the  barrel  should  be  re- 
peated two  times  more.  When  adding  fluid,  the  recoiling 
should  be  performed  with  the  lengtn  of  83o  mm. 

In  the  units  artificial  recoil  should  be 


carried  out  : 


- prior  to  service  firing, 

- after  every  adding  of  fluid  into  the 

recuperator, 

- every  month  if  no  firing  with  the  wea- 
pon was  performed  in  the  meantime. 

It  is  obligatory  to  carry  out  the  arti- 


fioial  recoil 
strong  repo  tc  th  ' 
and  orgpging  6-8  r 
barral  rsachss  its 
released  or  unhook 


released  or  unhooked. 

During  th^ 
recoil,  the  function  of  ' 
hydraulic  recoil  brake  ai 
should  be  watched. 


• This  is  dons  by  attaching  a 
oa  Wio  rear  side  of  the  breech-ring 
pull  back  the  barrel,  v/hen  the 
niost  position,  tho  rope  is  abruptly 


e carrying  out  of  the  artificial 
the  semi-automatic  mechanism,  the 
ud  tne  pneumatic  recuperator 


is  to  test  t; 
with  th?  bor? 


B.  FROCFDURF  ypR  boRI?  SIGHTING 

Th--  purpose  of  the  bore  sighting  operation 
e alinemant  of  the  sights  for  parallelism 
of  tne  gun  and  to  provide  the  basis  for 


adjustment  if  the  sigiits  are  found  to  n out  of  alinamont. 
The  adjustment  describ^-J  herein  are  thos  - for  which  tools 
and  equipment  are  provided. 

For  bora  sighting  the  gun  should  be  emplac- 
ed on  level  ground.  Prior  to  bore  sighting,  the  elevatii^ 
and  traversing  meciianisms  should  be  checked  on  smoothness, 
all  troubles  oorrocti-d  and  th?  1 :'‘valli,ng  plats  wiped  clean. 
Tho  sighting  equipment  must  be  inspected  and  deficient 
parts  replaced. 

G.  ADJUSmiWT  OP  TH3?  GUNKRR^S  QUADRANT 

Carefully  wipe  th-a  le  veiling  plate.  Place 
th  ■ quin:er’s  qu:':dr.:nit  paroll'^ly  to  the  bora  of  the  gun 
and  center  its  level  by  means  of  the  elevating  mechanism, 
then  reverse  it  for  18o°.  If  the  bubble  remains  centered, 
the  instrument  is  correct.  If  the  bubble  is  out  of  center, 
it  should  be  re-can tared  by  means  of  the  adjustment  screw, 
noting  th'-'  difference  in  reading.  Half  of  the  difference 
should  be  corrected  by  means  of  the  quadrant  adjustment 
screw  and  the  other  half  by  means  of  the  elevating  mecha- 


This  procedure  should  be  repeated  until  the 
bubble  remains  centered  after  turning  the  quadrant  for 
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osntsr  ths  bubble  of  the 


ADJOSTlffiOT  Off  THB  natTfa!  iyo,n. 

the  following 

- place  the  gunner’s  quadrant  on  the  levelling  plate, 

- parallel  to  the  bore  of  the  gua 

- using  the  elevating  mechanism,  center  the  bubble  of  the 
(luadrant  level 

- place  the  gunner’s  quadrant  onto  the  panoramic  telssco- 
pe  mount  parallel  to  the  angle  of  site  level 

center  the  bubble  of  the  quadrant  level,  by  turning  the 
range  drum  spindle 

> center  the  bubble  of  the  angle  of  site  level  by  turning 
the  micrometer  scale  of  the  angle  of  site  device 

- turn  the  gunner’s  quadrant  for  9o°  and  center  the  bubble 
of  the  quadrant  level  by  means  of  the  cross  leveling 

me  chanism. 

After  this  operations  the  reading  of  the 
range  drum  should  be  : 

- the  "drum"  and  the  "micrometer”  indexes  alined  at 


- the  angle  of  site  3 - 0 

- the  angle  of  site  level  and  the  cross-level  centered. 

If  this  is  not  the  case,  then  : 

- loosen  tv;o  screws  and  turn  "zero”  on  the  "drum”  to 
match  the  index 

- loosen  the  screws  on  the  range  drum  spindle  and  turn 
"zero"  on  the  range  drum  micrometer  scale  to  natch  the 
index 

- loosen  two  screws  on  the  aigle  of  site  scale  and  make 
the  line  3-0  match  the  index 

- loosen  the  screw  of  the  angle  of  site  knob  and  make  the 
line  "zero"  of  the  micrometer  scale  match  the  index 

- if  the  cross  level  is  not  centered,  loosen  the  screws 
and  center  the  bubble. 

JB,  TSSTIWG  tee -ZK50  POSITION  Off  THE  LINE  OP  SIGHT 

For  testing  the  "zero"  position  of  the  line 


of  sight,  keep  to  the  following  ; 

’ liv!'  in 

-Lt.V'ri  position 

- stretch  cross  hairs  across  the  face  of  the  .uzzle  brake 

- remove  the  firing  look 

’ ll7s7lT 

cross  hairs  on  the  muzzle  brake,  at  an  aiming  point.at 
a distance  not  shorter  than  4oo  meters 

' po^t  telescope  on  the  same  aiming 

After  aiming  is  finiiied  the  panoramic  te- 
lescope should  read  32  - 00,  the  e]e  vation  micrometer  "0-. 
If  this  IS  not  case,  keep  to  the  following  • 

- loosen  two  screws  attaching  the  azimuth  scale  index  and 
aline  it  with  the  line  "32"  on  the  ..cale 

- loosen  the  attaching  screw  of  the  micrometer  and  move  it 
until  the  line  ”0”  matches  "0”  on  the  index 

- loosen  three  screws  of  the  elevation  micrometer  and  make 
scale  line  "0”  match  the  index. 

IgSTIWO  ms  ZERO  POSITION  Off  THT?  LINl?  OP  SIGHT  TT.gTwn 
THE  TKSTIMQ  TAR^-RT 

If  a proper  aiming  point  is  not  available, 
testing  of  the  zero  position  of  the  line  of  sight  is  done 
by  means  of  the  testing  target,  positioned  at  a distance 
of  4o  meters  in  front  of  the  gun,  approx,  level  with  th4 
muzzle, 

Por  panoramic 
telescope 


182  mm 


Testing  target  for  76  mm 
mountain  gun  M.  1948  B-1 


275  mm 


+ £'or  gun 


- izs“5ct  th3  bore  and  if  fc-uni  -ha-  soaia 
spots  ars  -ct  properly  preasad,  repeat  the  greasinn, 

- after  2-3  hours  start  the  cleaning  :f 
t-.e  oarrel.  If  tne  situation  does  not  permit  cleaning, 
tnen  remove  the  grease  once  more  and  wipe  the  barrel  the: 
ougn^y,  but  on  the  follov;ing  day  complete  cleaning  is 


The  most  important  part  of  the  barrel  cle. 
mg  is  washing  of  th  ; bore.  Tho  bore  should  be  washed  wi 
hot  suds  or  kerosene  /in  winter/.  The  suds  are  made  from 
5-0  litres  of  hot  wat'jr  and  3o  gr:ims  of  soap.  Per  washin, 
the  bore  1-2  glasses  of  kerosene  are  required.  Before 
starting  the  washing  of  the  barrel,  it  is  necessary  to 
remove  the  grease  and  dirtiness,  because  this  will  reduce 
consumption  of  soap  and  kerosene.  To  perform  cleaning  in 
this  manner,  wrap  the  wooden  plug  of  the  cleaner  with 
rags  saturated  in  kerosene  and  attach  it  to  the  cleaning 
rod  and  pass  it  through  the  bore  two  times. 

For  washing  the  bore  it  la  necessary  to  : 

- remove  the  breechblock  parts, 

- insert  the  plug  wrapped  in  rags  into  the 


cartridge  seating. 


I - i-amovQ  tile  muzzle  brake, 

I - give  the  barrel  elevation, 

through  the  muzzle,"'"''  boi 

with  the  ele  ■'  ”r^  >'ubblns  5-lo  mlnit  es 

th  the  oleaniag  brush  along  the  whole  length  of  th=  bar 
rel  bore  with  the  cleaning  brush, 

- depress  the  barrel,  place  under  It  the 
shaped  sheet  iron  to  prevent  the  iiguld  from  eatarlng  Int 

the  barrel  mantle  and  drain  the  suds  /keros  ei^  from  the 
bora, 

- give  the  barrel  the  elevation  again, pour 
one  pall  of  clean  hot  water  into  the  barrel  and  with  a 
clean  cleaning  brush  rinse  the  suds  out  of  the  boro  and 
drain  ths  wat^r  out  of  the  barrel, 

- repeat  the  washing  at  least  once  more  if 
the  washing  was  done  with  kerosene  and  least  twice  if  don^ 
with  suds. 

If  no  suds  or  kerosene  are  available,  the 
barrel  bore  may  be  washed  with  clean  hot  water  only  of 
which  double  quantity  should  be  poured  into  the  bore  and 
the  v/ashing  must  be  repeated  5-6  times. 

When  the  barrel  is  washed  the  remains  of 
the  liquid  from  its  bora  should  be  eliminated  as  follows J 

- the  rag  should  be  arranged  in  form  of  a 
band  5-lo  cm  wide  and  wrapped  around  the  center  of  the 
wooden  plug  or  the  cleaner  so  as  to  obtain  a taper  at  the 
point  of  which  this  band  should  end, 

- the  rag  should  be  sawed  or  tied  with  a 

ribbon, 

- insert  the  plug  into  the  cartridge  seat- 
ing with  the  taper  point  forward, 

-•  6-7  soldiers  should  take  the  plug  rod  and 
pass  it  through  the  bore, 

- definitely  clean  the  barrel  bore  by  pas- 
sing the  plug  wrapped  in  felt  cloth  through  the  bore  5-6 


-p  ^ ^ cloth  should  ba  wound  around  the 

cloth  w 1.  the 

cloth  would  create  a cone;  to  prevent  this  layer  to  unwind 

it  should  b?  tied  with  twine. 

The  felt  cloth  winding  should  be  so  much 
that  5-6  soldiers  would  be  able  to  pass  it  through  the 
barrel  bora;  if  3.4  soldiers  are  able  to  pull  it  through 
It  means  that  the  winding  is  too  small  and  the  cleaning 
of  the  bore  would  be  poor. 

Checking  to  see  whether  the  barrel  bore  is 
clean  is  done  by  passing  the  plug,  wrapped  in  a white  rag, 
through  the  bore.  If  the  rag  gets  soiled,  the  cleaning 
should  be  resumed  until  the  check  plug  comes  out  of  the 
bore  absolutely  clean. 

By  passing  through  the  check  plug  the  con- 
dition of  the  bora  surface  is  being  checked  and  therefore 
the  plug  should  be  pulled  out  slowly  to  prevent  tearing 
of  the  rag.  If,  during  pulling  out  of  the  plug  the  rag 
tsars,  an  artillery  technician  should  be  called. 

Partial  cleaning  of  the  barrel  is  perform- 
ed as  follows  ; 

- on  command  "Prepare  for  march"  the  greas- 
ing of  the  barrel  bore  is  performed  as  herein  afore  de- 
scribed, 

- after  2-3  hours  the  grease  should  ba  re- 
moved, the  bore-  washed  with  kerosene  and  dried  by  wiping. 
Should  the  situation  not  permit  even  this  procedure,  it 
is  necessary  to  give  the  bore  dry  wiping, 

- grease  the  barrel  carefully,  with  gun 


- if  the  barrel  bore  gats  copperized  during 
firing,  this  should  be  removed  according  to  special  in- 
structions in  the  "Repairs"  manual, 

After  cleaning  of  the  barrel,  the  barrel 
mantis,  the  muzzle  brake  and  the  breechring  with  the 
breechblock  are  being  cleaned. 


.C^leanin-  of  cam  ^ ■ 

Th.:.  o£',rx'’ia.jy  is  b?  ina  c-  ..lad  iPom  mud  and 
dust  with  dry  rags,  aad  if  it  is  varg  diife/,  tha  mud 
should  ba  ramoi’’v;d  witn  wo  odea  spad'^s  or  with  straw  packs 
and  then  washed  with  water  and  dried  with  rags.  Than  wash- 
ing tile  water  must  not  enter  the  traversing  and  elevating 
mechanisms,  eguilibrators  and  spring  devices. 

Kerosene  or  gasoil  should  not  be  allowed  to 
get  on  tha  tyres. 

The  mechanisms  on  the  carriage  are  being 

||  disassembled  during  cleaning  only  whan  their  function  is 
P ' I " 

I n^t  smooth  end  '-^asy.  hi'ni  it  is  nocessary  t:  r?move  the 


I old  grease  and  if  on  same  parts  the  corrosion  appeared  it 
I should  be  carefully  cleaned. 

Whan  removing  tha  xviieels,  old  grease  should 
ba  changed.  Very  dirty  ball  bearings  should  bo  washed  in 
suds  or  korosene. 

•‘■he  covers  are  being  cleaned  from  mud  and 
dust,  and  if  very  muddy  they  should  bs  w?ashed  in  warms 
suds,  Tha  covers  should  not  be  dried  in  the  sun  and  allow- 
ed to  fall  in  sand  or  dust. 

Whan  cleaning  the  remaining  parts  proceed 
as  follows  : j 

_ i 


hemp  waste  or  rags 


remove  the  dirt  aad  hard 


grease  with 


lutalj  clean, 


ohanse  ths  rags  until  ths y remain  abso- 


PYtaat  tt,  U ' neglected  to  a greater 

extent,  they  should  be  kept  in  oil  15  minutes  before  re- 
suming cleaning;  for  yery  dirty  and  less  sensitive  parts 
kerosene  should  be  used  Tor  cleaning, 

- corroded  parts  on  the  sighting  devices  s 
should  not  be  cleaned  with  kerosene  but  with  charcoal  dust, 
excessive  rubbing  of  parts,  for  the  pur- 
pose of  polisiting,  is  prohibited, 

“ blackened  parts  are  being  cleaned  with 
oil  and  must  not  be  rubbed  too  much,  because  the  blacken- 
ing would  come  off, 

- spots  from  which  the  blackening  has  been 
removed  should  be  cleaned  with  oil, 

- when  the  material  is  dusty,  it  should  be 
wiped  with  a moist  rag  and  then  with  a dry  one, 

- scraping  of  mud  with  hard  articles  is 

prohibited. 


J?.  LUBRICATION  01?  THT?  GUN  AI^TKR  CLT?ANING 

The  gun  is  not  being  lubricated  before  it 
is  thoroughly  clean. 

After  inspection,  all  the  contacting  surfa- 
ces are  lubricated  and  all  parts  not  painted  as  well. Spe- 
cial care  should  be  given  to  lubrication  of  the  bore, the 
breechblock  and  all  component  parts. 

The  NCO’s  should  knov/  by  heart  the  empla- 
cement of  all  lubricators  and  all  spots  undergoing  great 
friction  for  periodical  lubrication  /slides/.  The  bore 
should  be  lubricated  with  a thin  layer  of  lubricant  to 
which  purpose  an  oil  soaked  rag  should  be  wrapped  around 
the  cleaning  brush  and  passed  through  the  bore  4-5  times. 
Take  care  to  lubricate  the  groove  corners  thoroughly. Un- 


lo2 


aer  no  Circumstances  shnni a , 

tha  lubricant  oontalnlag  keroslns!"''  ”1*^ 

Its  parts  are  «ipod  wi!h^a"!r!asrra^^  breech-block  and 
would  make  it  more  dlflicull  lor  rh  “’"''-^“brioating 
could  result  in  failur-,t?  ^ P^rts  to  operate  and 

peratures.  -P-lally  m .inter  at  low  tern- 

Should  be  lubrilaLn^leLr  constant  use 

on  4.  ^ least  once  a week.  On  the  carriage 

1 r !'  T T “ «•'•“  ■ '‘“I"  i«»M- 

cation  to  which  purpose  the  terrel  should  be  pulled  back 
as  mucn  as  necessary. 

The  parts  in  the  traversing  and  elevating 
gear  housing  should  be  given  abundant  rubrication. 

The  range  quadrant  should  be  lubricated  with 

spindle  oil. 

The  gun  in  general  should  be  coated  with  lu- 
bricant only  slijjhtly,  but  if  it  were  to  stay  out  of  use 
for  some  longer  period,  the  layer  of  lubricant  should  be 
from  0,5  to  1 mm  thick. 

The  days  when  lubrication  has  been  carried 
out  should  be  recorded  in  the  unit. 

/See  lubrication  diagram/ 

To  disassemble  the  gun  it  is  necessary  : 
to  remove  th-^  covers  from  the  breech-ring  /crew  No,  1 
and  2/,  and  the  muzzle  /crew  No.  5 and  6/ 

- to  spread  the  carriage  trails  if  they  were  folded  for 
tandem  or  motor  transport  /crew  No.  1,  2,  3 and  4/. 

NOTE?:  The  numbers  in  the  brackets  mean  the  standard  mem- 
bers of  the  crew. 

a - Removing  the  sighting  equipment  /if 
attached  to  the  gun  /!/ 

1 - Set  the  sighting  equipment  to  basic  settings  ; 

- range  drum  0,  micrometer  scale  0 

- angle  of  site  scale  3-00 

- elevating  scale  0-0  ^ 


lo. 


” Isvels  covered 
- range  drum  spindle  locked, 

2 - With  the  left  hand  press  th»  r---.e  sr 

3 - Put  thf>  r-o  P^'Xioramic  telescope. 

-d^the  gunner- s quadrant  into  the  sighting  e.uip.ent 

, „ , of  the  cradle  s„r.n... 

- Move  the  elevating  re  ohanisn  subtly  to  enable  the 
cradle  looking  pin  to  be  pulled  out  /6/ 

2  - Pull  out  the  locking  pin  and  release  the  support  /5/ 

Pull  out  tne  Pin  connecting  the  fork  with  the  supoort 
base  /6/ 

4 - Unlock  /I  and  2/  and  pull  out  /5  and  6/  the  support 

base  wedge  from  the  travelling  axle 

5 - Pull  do\vn  and  remove  the  support  base  /5  and  6/ 

c - Mmoval  of  the  shields 

1 - Give  the  barrel  depression  /!/ 

2 - Lock  the  equilibra  tors  /I  and  2/ 

3 - Place  the  barrel  in  horizontal  posittion  /!/ 

4 - Remove  the  plate  between  the  left  and  right  shields 

/2/ 

5 - Press  down  the  latches  and  fold  the  upper  wings  /I 

and  2/ 

6 - Unlock  the  shields  clamp  /2/ 

7 - Release  the  lower  shields  from  the  support  /5  and  6/ 

8 — Release  the  large  shield  supports  /I  and  2/ 

9 - Remove  the  shieQ.  ds  /5  and  6/ 

10-  Release  the  lower  shield  latches,  fold  the  support  in 
its  upper  position  and  fold  the  lower  shield  /5  and  6/ 

11-  Por  packing,  No.  5 carries  the  left  shield  to  the' 
right  side  of  pack  animal  No,  8,  and  No.  6 carries 
the  right  shield  to  the  left  side  of  the  same  pack 
animal. 


- Unlock  tho  breoTIi;  ? hreechblnnir 

recoil  brake  /v 

ITJm/  51"  IhTitlllh 

- opea  the  breechblock  /ll 

' bir  '"It  le«  /3/  cad  close  the 

breecnblock 

Lock  tJi?  connector  /3/ 

- Carry  the  braeohring  /numbers  1,  2,  3 and  4/  to  pack 
animal  Wo.  7. 

® “ Disassemblin.f'  of  the  bar-rol 
■ Release  the  movable  eye  of  the  barrel  from  the  mantle 
/5/ 

Turn  tils  barrel  to  the  right  /5/ 

Pull  back  the  barrel  /5/ 

Hold  back  the  barrel  while  pulling  it  out  /6/ 

Pull  the  barrel  out  backwards  up  to  the  eye  on  the 
front  snd  /5/ 

Car.'. the  barrel  to  pack  animal  Wo.  6 /crev/  members 
Wo.  5,  6,  1 and  2/. 

f - Removal  oi  the  mantle 
Turn  the  recoil  length  index  stop  to  the  right 
Insert  the  bars  /3,  4,  5 and  6/ 

Carry  the  mantle  to  pack  animal  Wo.  5 /Wos.  3,  4, 

5 and  6/ 

Pull  the  trigger  to  the  left  to  enable  it  to  get  out 
of  its  latchkey  with  its  square  and  in  order  to  enable 
the  operating  cam  to  be  removed 
Remove  the  operating  cam  /27. 

g - Removal  of  the  cradle 
To  remove  the  gunners  guard  • 

3iv3  the  cradle  maximum  elevation  /!/  and  disassemble 
the  elevating  gear  spindle  /Wo,  1/ 


- unhook  the  aaolUbrator  etael  caMeo  /Uo.2/ 

- t^-mon  covens  /»os  1 an/2/ 

4 - Lift  the  front  sad  of  the  oradlo  /No.  3 and  4/  with 

0 / ift  up  the  cradle  and  put  it  onto  the 

right  wheel 

5 - Insert  the  bar  /No.  1/ 

6 - Carry  the  cradle  /Nos.  I 2 ^ a / 4. 

X,  j ana  4/  to  pack  animal 

No.  4. 

^ " Disassembling  of  the  carria.7e 

1 - Close  the  cradle  trunnion  covers  /No.  3/ 

2 - Put  the  steal  cables  into  their  seats  /No. 4/ 

3 - Remove  the  rear  trails,  the  left  one  /No.  5/  and  the 

right  one  /No.  6/ 

4 - Disassemble  the  carriage  trails,  the  left  one  /No.l/ 

and  the  right  one  /No, 2/ 

5 - Push  down  the  top  carriage,  grasping  the  shield  sup- 

ports to  enable  the  trails  to  be  disassembled  /No. 3/ 

6 - Remove  the  front  carriage  trails,  the  left  one  /No.l/ 

and  the  right  one  /No. 2/ 

7 - Assemble  the  front  with  the  rear  trail  parts  and  fold 

them,  the  left  one  /No.l/  and  the  right  one  /No.  2/ 

8 - Carry  the  right  carriage  trail  /No. 2 and  3/  to  the 

left  side,  the  left  carriage  trail  /No.l  and  4/  to 
the  right  side  of  the  pack  animal  No, 3. 

i  - Removal  of  the  wheels 

1 - Slightly  lift  the  carriage  /Nos.  3 and  4/ 

2 - Release  the  wheels  from  the  axle;  the  right  one/No.6/ 

the  left  one  /No. 5/ 

3 - Remove  the  wheels,  the  left  one  /No. 5/,  the  right  one 

/No. 6/ 

4 - Lock  the  springs  /No. 5 and  6/ 

5 - Carry  the  wheels  to  pack  animal  No,  2 /crew  No.  5 and 

6/. 

j - Removal  of  the  carriage 
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TOANSPORTATIOKr  n.n' 

TRAIJSPOHTATIOM  OP  ffip  aOM  ON  PACK  ANIMALS 

1  -Fg.9k  animal  No.  l - ......  n,.  ...  , ■ 

Hg,  2 

Tha  oarriaaa  Is  placed  onto  the  pack  saddla 
so  that  the  traversing  and  elevating  mechanisms  are  on  the 
animals'  right  side,  with  the  arc  racks  turned  tackwards. 
The  pads  on  the  bottom  side  of  the  equalizer  brace  are  ly- 
ing on  the  braces  of  the  paoksaddle,  and  the  pad  on  the 
traversing  gear  housing  is  lying  on  the  right  plug  on  the 
cantle  of  the  paoksaddle. 

The  carriage  is  fastanad  with  four  chain®, 
two  in  front  for  the  equilibrator  housings  and  two  on  the 
rear  for  the  reinforconents  on  the  travelling  axle. 

The  harness  traces  are  wound  and  hung  on 
the  cantle  of  the  paoksaddle. 

The  equipment  of  the  horse  is  packed  onto 
the  right  and  left  sides  of  the  paoksaddle. 

2 - Pack  animal  No.  2 - carrying  the  wheels 

Pig.  2 

The  wheals  are  suspended  on  the  paoksaddle 
on  their  rings  with  the  springs  locked  in  their  lower  po- 
si tion. 

On  top  of  the  paoksaddle  are  packed  the 
shorter  harness  traces  for  tandem  towing. 

The  horse  equipment  is  packed  on  top  of  the 

pack  saddle. 

3 - Pack  animal  No.  3 - carrying  the  carriage- trails 

Pig.  2 

The  left  trail  is  suspended  on  the  pack- 
saddle  on  the  right  side  and  the  right  trail  on  the  left 
side  of  the  horse.  The  front  parts  of  the  trails  are  fa- 
stened to  the  paoksaddle  with  leather  straps. 

On  top  of  the  paoksaddle  is  the  thill  fork 


with  the  lunette  placed  so  that  the  fork  arms  are  turned 
backwards,  the  lunette  resting  on  the  pommel  of  the  pack 
saddle,  attached  with  one  leather  strap. 

The  horse  harness  is  packed  on  top  of  the 

packsaddle. 

4 “ Pack  animal  No,  4 -■  carryinp,  the  cradle 

Pig.  2 

The  cradle  is  packed  on  top  of  the  packsad- 
dle vjith  the  rear  ends  of  the  piston  rods  facing  front. The 
plugs  on  the  pommel  and  the  cantle  enter  the  corresponding 
seats  on  the  cradle.  The  slides  are  turned  upwards. 

The  cradle  is  attached  with  four  chains,  two 
of  them  in  front  of,  and  two  behind  the  elevating  mecha- 
nism. 

The  harness  of  the  horse  is  packed  on  the 
sides  of  the  packsaddle, 

5 - Pack  animal  No.  5 - carrying  the  mantle 


The  mantle  is  carried  on  top  of  the  pack- 
saddle,  the  muzzle  brake  facing  iront. 

The  mantle  rests  with  its  slides  on  the 
pommel  and  the  cantle,  leaving  their  plugs  outside. 

The  mantle  is  attached  with  four  chains. 
Attached  to  the  right  side  of  the  packsad- 
dle, to  the  frame,  are  the  operating  cam,  two  spades  and 

a bar,  ^ ^ 

Attached  to  the  frame  on  the  left  side  of 

the  packsaddle  are  the  hammer,  the  pick,  two  bars  and  the 

barrel  cleaning  rod. 

The  harness  of  the  horse  is  suspended  on 

the  pommel,  on  the  left  and  the  right  side  of  the  horse. 

6  - Pac>  animal  N"  ^ - carrying  the  barrel 
Pig.  2 

The  barrel  is  carried  on  the  pommel  and 
the  cantle,  the  rear  end  facing  front.  The  barrel  is 


llo 

ii’or  transporting  the  gun  in  taidem  tow  two 
horses  are  put  to  the  gun  one  behind  the  other.  Exception- 
all7  the  tandem  team  may  consist  of  three  horses. 

One  horse  is  put  to  the  gun  between  the'*^ 
thill  arms.  The  thill  arms  are  attached  with  their  front 
ends  with  an  arresting  strap  to  the  rings  on  the  harness. 
The  thill  arms  rest  on  the  thill  strap  passing  over  the 
packsaddle  under  the  braces. 

To  the  harness  of  the  thill  horse  are  at- 
tached two  supports  for  the  traces  of  the  leading  horse. 

The  leading  horse  is  provided  with  passing 
traces  attached  each  with  one  strap  to  the  rings  on  the 
packsaddle. 

The  cradle  travelling  support  fixes  the 
cradle,  and  the  springs  are  locked. 

V/hen  the  gun  is  transported  in  tandem  tow, 
the  rear  parts  of  the  carriage  trails  may  be  removed,  thus 
minimizing  the  pressure  onto  the  packsaddle  of  the  thill 
horse.  The  taller  the  thill  horse  the  smaller  the  pressure. 

The  burden  on  the  thill  horse  amounts  to  : 
a - with  the  carriage  trail  rear  parts  assembled. .. 35  kg 
b - with  the  carriage  trail  rear  parts  disassembled  24  kg. 

When  the  carriage  trail  rear  parts  wi  th  the 
trail  spades  are  disassembled,  they  are  transported  on  a 
pack  horse. 

d - Automotive  transport 

Fig.  4 

Por  automotive  transport  the  carriage 
trails  are  folded  and  the  gun  Is  attached  th  a lunette 

to  the  hook  on  the  prime  mover. 

The  springs  have  to  be  locked. 

The  cradle  travelling  support  fixes  the 

cradle. 


Poor . con- 
naction  of  j 
barrel  and 
3:‘ecoil  braJ 


1.  Weak  or  bro- 
ken spring  of 
connecting  le- 
ver with  the 


I ke  and  ra-  | recoil  brake 


cuperator. 


and  re  Cup era 


BATTWRY  PBRSOMWL  to  replace 


Recoil  too 
I long.  j 


1.  Weak  or  bro-  BATTWRY  P’^RSOMireL  to  raplaoe 
ken  spring  of  spring, 
recoil-length 


2.  Lack  of  flu-  BATTBRY  PBRSONNBL  to  check 

id  and  azote  amount  of  fluid  and  azote 
pressure  in  pressure.  Refill  if  needed, 

recuperator. 

3.  Lack  of  flu-  BATTBRY  PBRSONNBL  to  check 

id  in  hydrau-  amount  of  fluid  and  refill 
lie  recoil  if  unsa tisfactory. 


BATTBRY  PBRSONNBL  to  check 
amount  of  fluid  and  refill 
if  unsatisfactory. 


4.  Racoil- 
length  regula- 
tor out  of 
adj  ustment. 

5.  Too  much 
clearance  bet- 
ween piston 

I and  recoil 
brake  cylin- 


BATTBRY  PBRSONNBL  to  adjust 
recoil-length  regulator. 


RBGIMBNTAL  workshop  to  check, 

• by  gaging,  whether  the  allow- 
ed clearance  has  not  been  sur- 
passed. I 

DBPOT  RBPAIR  WORKSHOP  to  re- 
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Recoil  der. 


Recoil 

too 

long. 


Too  much  clearance 
between  inner  pi- 
ston and  counter 
recoil  piston  rod 
of  recoil  brake. 


HOW  TO  KLIMINAT]5 


place  piston. 


R5gimi5:mtil  workshop  to 

check,  by  gaging,  v/hethsrj 
the  allowed  clearance  has 
not  bean  surpassed. 

DRPOT  Rl^PAIR  WORKSHOP  to 
replace  piston. 


Recoil 

too 

short. 


1*  Too  much  fluid 
and  azote  pressu- 
re in  recuperator 


2.  Recuperator 
floating  piston 
overtightened. 


3.  Recoil  length 
regulator  out  of 
adj  us tment. 


4,  Recoil  brake 
packing  over- 
tightened. 


5.  Dirty  and  poorly 


battkry  personnel  to 

cneck  amount  of  fluid  and 
azote  and  to  release  the 
surplus. 


See  repairs  book. 


BATTERY  PERSONNEL  to 
adjust  recoillength  by 
enlarging  the  opening 
for  passage  of  more  flu-| 
id.  To  achieve  this  • 
adjust  re coil -length  by 
lengthening  the  regulate: 
lever  with  the  adjusting 
nut.  


BATTKRY  PERSONNEL  to 
djust  tightening  of  the 
packing  by  loosening  the 
retaining  nut.  One  man 
should  be  capable  by  his 
own  strength  to  pull  out 
and  push  in  the  piston 
rod. 


BATTERY  PBRSONT^EL  to 
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Recoil  too 
short 


> lubricated  slide 
_ , on  the  cradle  ■ 

6.  Slide  jammed, 
residues  of  brass. 

7.  Minor  injuries 
and  Incisions  on 
the  cradle. 


hoy/  to  blimimatb 

clean  and  lubricate 

the  slides. 

See  repairs  book. 

BATTRRY  PERSONNEL  to 
file  off  uneven  spots 
around  the  injuries  and 


8.  Injuries  and  in- 
cisions with  de- 
formations of  crad- 


See  repairs  book. 


Counter 
recoil 
■Uot  com- 
pletely 
effected 
/t5o 
short/ 


1.  Insufficient 
fluid  and  lack  of 
azote  pressure  in 
recuperator. 


2.  Rscuparator 
floating  piston 
over-tightened. 

3.  Speed  of  counto 
recoil  regulator 
out  of  adjustment 


4.  Racoil  brake 
packing  overtighten- 
ed. 

5.  In  the  cradle. 


BATTERY  PERSONNEL  to 
check  quantity  of  fluid 
and  azote  pressure,  re- 
fill and  test  counterre- 
coil  of  barrel  by  arti- 
ficial recoil. 

REGIMENTAL  WORKSHOP  to 
adjust  the  tightening  of 
the  floating  pis  ton. 

BATTERY  PERSONNEL  to 
test  operation  of  count- 
er-recoil speed  regula- 
tor by  maai-E  of  artific- 
ial recoil  and  adjust  to 
normal  return  in  battery 

BATTERY  PERSONNEL,  see' 
para  4 under  "recoil 
too  short" 

BATTERY  PERSONNEL  see 
paras  5,  6 and  7 under 


TROUBLE 


HOI/  TO  BLIMINATS 


BATT1?RY  PERSONNEL  S8  9 
paras  5,  6 and  7 "recoil 


too  short” 


Check  quantity  of  f. 
and  azote.  Release 
plus  fluid  and  azot 


BATTERY  PERSONNEL 
para  2 "countar-n 
not  complete”  . 


BATTERY  PBRSONiMEL 
clieck  quantity  of 


5,  Increased  clerr- 
ance  between  piston 
dad  recoil  cylinder. 


6.  lacreasad  clearan- 
ce between  inner 
walls  of  piston  rod 
and  counter  piston 

See-  repairs  book. 

7»  J^4Sf*eas0d  clearance 
bS^Wesa  Bounter  recoil 
SlitSiS  absorber  and 
bfi'SP  bushing. 

See  repairs  book. 
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trouble 


Azota  and 
fluid 

le aka 3.3  in 
recupera- 
tor. 


Pluid 

leakage 

from  the 

hydraulic 

recoil 

brake. 


CAUSE 


1.  Azote  leakage 
around  valve 
and  valva  hous- 
ing. 


2.  Azot?'  leakage 
around  copper 
ring  on  recupe- 
rator cylinder 


3.  Azote  leakage 
around  the  bulk- 
head 


4.  Pluid  leakage 
around  piston  and 
piston  rod. 


5.  Pluid  leakage 
around  stuffing 
box  and  counter 
recoil  speed  re- 
gulator case. 


1.  Leakage  of 
fluid  around  pi- 
ston and  counter 
piston  rod. 


2.  Pluid  leakage 
around  piston 
stuffing  box 
and  cover. 


3.  Pluid  leakage 
around  compensa- 


HOVir  TO  ELIMINATE 


battery  pbrsoNNSL  : Add 
I packing  if  necessary  and 
ti'ihten  th=.  valve  pack- 
ing. DEPOT  REPAIR  : 
WORKSHOP  : Tighten  cop- 
par  gasket  in  the  valve 
bousing. 


See  repairs  book 


See  repairs  book 


See  repairs  book. 


See  repairs  book. 


See  repairs  book. 


REGIMENTAL  WORKSHOP  to 
replace,  if  necessary, 
and  to  tighten  copper 
gaskets. 


See  repairs  book 
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part  vt 

special  remarks 


transport  post  .-si 

.00.  oo..o:;o;r:o:\r:s 

no”  :!  lu.  ana  7 

^0  msdiis  rdturii  it  by  force. 

2.  Whon  spreading  th-  oarriag.,  trails  taka 

part  ‘-i.  tha  front 

parts,  do  not  lift  thorn  until  oorrootly  unlookod.  The  saiB 

oara  should  bo  taken  whan  assembling  the  trails  for  firing 
position.  ^ 

,,  spreading  the  trails  for  emplacing 

too  gun  to  firing  position,  it  is  neoassary  to  attach  the 
trails  to  tha  sides  of  the  equalisers  with  locking  pins, 

, which  should  be  slightly  turned  until  completely  looking 
the  trails.  In  case  they  would  not  move  easily,  it  is  ne- 
cessary to  adjust  them  by  moving  the  trails  to  the  left 
end  right;  in  case  this  should  not  prove  successful,  one 
man  of  the  craw  should  press  the  muzzle  brake  up  or  down, 
in  which  case  the  trails  must  get  fixed. 

II. 

During  firing. 

1.  If  the  recoil  lengths  do  not  correspond 
to  the  table  on  the  gun,  it  is  necessary  to  check  whether 
the  recoil-length  regulator  is  properly  assembled.  In  do- 
ing this  it  is  necessary  to  bring  the  gun  in  horizontal 
position  and  prove  whether  the  indexes  of  tha  parts  of  the 
regulator  match  each  other. 

2.  Check  the  recoil  length  index  pointer  stop 
to  see  whether  it  has  not  got  out  of  its  firing  position 
because  by  getting  out  of  the  firing  position  the  index 
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JOTIOM  OM  COMMJMn 

"over,  t,. 

ualooks  tho  lun9tte°oTto*^i^T“"‘“‘*’  ”o.  3 

settsr  Mo.  4 p^iis  oat  tho  f *'‘'0  ^“^0 

Orow  members  Mo.  1 ? c prime  mover, 

Pltlon  from  tho'prime ’mover.  ®"”“- 

action  0T\T  command  ’’PUT  nrTT^n 

«•  .u.  ■•  -«». 

Jiooks  tho  oommaod  the  gunner  No.  1 un- 

eaddie,  the  assistant  gunner  Mo.  2 unhooks  tho  left  Lr- 
h ss  t^  oe  anl  hangs  it  over  the  packsadlie,  the  lealr 
I . 3 unties  the  thill  holders  on  the  left  side  of  the 

. 6 si!  d !’  attaohing  pin, and 

>10  th-  hole  1 ‘^^om  up,  „hl- 

It  to  the  ! h!  oarrles 

It  to  the  right  side  of  the  gun. 

wora  : Unhooking  and  putting  out  are  prolimlnary  actions 
to  preparing  the  gun  for  firing. 
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^ A R T VII. 

INSPECTIONS 

76  Mountain  gun  M.48  /B-1/,  b-UI-I,  b-112/ 

for  V,  4.  j Duration  of  the  weapon  and  its  readiness 
mbat  depend  on  proper  handling  maintenance  and  care 
rul  preparation  for  firins  . 

rules  Should  be  full.  Ll^ierout  “ 

_Dail.y  inspentirin 
I-tispactlon  prior  to  nsa 
platoon  Commander  with  the  gun  crew  in- 

spects  the  weapon. 

The  inspection  includes  : 
a/  completeness  of  the  gun,  and 
V condition  of  the  w-apon. 

purpose  of  completeness  inspect  ■ 
the  covers,  the  stakes,  the  cleaners,  the  spades,  the 
Sighting  devices  and  other  sets. 

For  inspection  place  the  weapon  in  combat 

position. 

1.  Open  the  breechblock  and  make  sure  the 
gun  is  not  loaded. 

2.  Inspect  the  barrel  connection  with  the 
piston  rod  extension, 

3.  Give  the  barrel  its  highest  elevation 
and  make  sure  that  there  is  pressure  in  the  recuperator. 

When  working,  stand  on  the  side  of  the  gun 
and  observe  the  work  of  the  whole  elevating  mechanism. 

With  this  the  functioning  of  the  equili- 
brator  is  checked.  Observe  also  the  work  of  the  steel 
wire  cables, 

4.  Check  the  whole  trq.versing  mechanism. 

5.  Check  the  connection  of  the  cradle 
with  the  carriage. 
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tea  spring  davloas  a'-=  ‘llsoonnacting  of 

spring  dovloe  stand  cn^'L:"  "'le. 

7.  Ohaok  ths  fixing  o.  tha  oarria'-  t-Mla 

8.  Check  the  wh'-el  h^r  + . -- 

The  wheals  havin^^  solid  qc,  • T turning  and  pressing. 

B-1A2  check  to  s^-,  ti-  -.  " 

9. ”'chrrj  . " “^tal. 

support  is  w.ll  conxn^c^^d^with 

--  - --t:  ::::;ts 

the  sprln»  is  L°‘a!or'  lunette  .That, 

ere  there:  ° "“h  chains 

11.  Cha  ck  the  carr'af^R  „ 

ivT  th  -t-ho  r.  a.  t>  --  ails  Connection 

wrth  the  connector  and  It  s Joint  »1  th  the  to.lng  ccnnect- 

12.  Inspect  the  thills,  Its  joint  with  th= 

during  narch  a 'co;dL;,\?,^;°i;  ft 

eiJin.^  to  applied  transport  method. 

luspsot  to  see  whether  the  shields  are 

in^.con.nect3d  and  that  tl,.  shields  supports  and  brackets 

are  secured  and  that  the  shields  wings  are  connected  with 

ths  shields  by  means  of  latches. 

14.  Lake  sure  all  fasteners,  cotter  oins, 
wire  safety  eleme.nts  on  the  valwas,  .nuts  and  screws  are  In 
good  stats. 


15.  Por  pack  animal  transport,  Insoeot  load 
soatlngs  on  the  paok-saddle  and  the  load  fixing  hooks. 

16.  After  preparation  is  finished,  the  bat- 
tery Commander  checks  the  preparations  by  making  the  round 
of  the.  battery. 

Inspection  durin/i  march,  short  stoos  and 


The  inspection  is  done  by  the  platoon  Com- 
mandar,  squad  leader  and  the  gun  crav/  : 
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1 : 

• *3  hubs  to  sso  that  thoy  ara  aot  over- 

naa ted. 

2.  The  semi-axla  for  grease  leakage. 

3.  The  spring  devices. 

4.  Connections  secured  bolts,  cotter  pins 
and  wire. 

5»  Tile  cradle  bracket. 

6.  Thills  connection  ivi  th  the  towing  hook. 

7.  The  barrel  and  cradle  connection 

8.  Leakage  of  fluid  from  the  recoil  brake 
and  from  the  recuperator. 

9.  The  tyres  and  if  there  ara  signs  of  loss 
Of  air  pump  them  up  to  1.8  atms. 

lo.  Pay  attention  to  the  travelling  spee^d  in 
various  weather  and  terrain  conditions 
■having  in  mind  the  t3/pe  of  wheels. 

I:Qspection  of  weapons  after  is  e 

The  inspection  is  being  performed  by  the 

platoon  Commander. 

Clean  the  weapon  and  the  accessories  from 

dust  or  mud  with  a rag  and  lubricate  the  surfaces  which  are 
hot  paintad.  The  scops  of  cleaning  will  depand  on  the  wea- 
thsr  conditions  under  which  the  weapon  was  used.  This  is 
related  to  oases  when  no  firing  was  performed  with  the 


weapon. 

- Place  the  weapon  and  the  accessories  at 

the  selected  place. 

Inspection  of  weapons  prior  to  use 
The  inspection  is  being  performed  by  the 
battery  Commander  with  his  subordinate  personnel. 

Place  the  weapon  in  combat  position  on 
nearly  level  and  hard  base.  If  such  commodity  is  not 
available  In  the  open  area,  the  preparation  may  be  made 
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In  a Olaan  and  light  room. 

Inspect  : 

covers,  the  stakes!^^Lo°ole!*6“s''th ! ‘ 

Of  Sighting  devices,  weapon  ;ni  ;at;er; 

2.  TJaa  barraJ  , Od'^ji  th-'n  >1.-. 

make  sure  that  the  gun  is  not  loaded  and  01021*".^' 
srease.  Keep  passing  the  cleaner  through  the  L e I n 
all  traces  of  dirt  on  the  rag  disappear.  Inspect  the  bar 
-1  bore  and  »ake  .re  there  are  no  scratche:  in,;:.,^ 
r nds,  greater  copper  acc^ulations,  charred  spots,  cor- 
meas°'^1^'*  finally  measure  the  powder  chamber  depth.  The 
surlng  01  the  powder  chamber  depth,  l.e.  the  forcing 
cone  should  be  done  as  shown  in  figure  with  the  deptt 

measuring  device  or  with  a ruler.  To  do  this  it  is  neces- 
sary  to  ; 

remove  the  fuze  from  the  shell, 

- take  out  the  shell  of  the  cartridge  case, 

- take  out  the  propellant  charge, 

- unscrew  the  artillery  prim0r“from  tho 

cartridge  case, 

- place  the  shell  into  the  bora  and  ram 
it  with  the  rammer, 

- place  the  cartridge  case  into  its  seat- 
ing so  that  it  leans  on  the  barrel  with  its  rim, 

measure  th ^ depth  from  the  shell  to  the 
cartridge  case  head  with  the  depth  measuring  device  or 
with  the  ruler, 

The  forcing  cone  of  the  shall  should  be 
recorded  in  the  weapon  log  book. 

According  to  the  tables  determine  the  muz- 
zle velocity  percent  age  fall.  Lubricate  the  barrel;  with 
a cracked  barrel  or  with  a barrel  with  the  reduced  muzzle 
velocity  of  lofo  firing  is  prohibited.  After  every  looo 
rounds  fired,  measure  the  diameter  of  the  caliber  and 
grooves  with  the  barrel  bore  gauge  in  horizontal  and  ver- 
tical positions. 
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and  sur.  exterlol 

be  can3..xx,"oro;:d:" 

^ muzzle  hv,,)r^  j^x^j  .1 

e on  .ood  .3e.n,n;ni^  no  oLo  /L  ::! 

laks  of  tho  nuzzxa  brake  are  beat  sc  much  that  the  pro-  1 
jeotila  passase  diameter  iias  beer  r-duc^d  th.„  t-  1 

brake  should  be  sent  for  r.^pairs.'  ' 

Maks  e e.  ^■’^^■-°°bblock  and  the  sani -a„ro„„r,  „ 

!„  breechblock  Is  prooerlp  functlonlns  by  open- 

ins  an  triggering  it.  r/hen  closing  the  breechblock  tha 
roller  on  the  trigger  must  not  touch  tha  horizontal  sur- 
face of  the  pusher  0.1  the  cam  casing.  If  there  is  no  spac- 
ing a.  this  place,  self  firing  may  occur  when  closing  the 
breechblock.  Place  an  empty  cartridge  case  Into  tha  bar- 
rel, free  tha  barrel ■ from  its  connsotlon  with  the  piston 
rod  extension  and  check  th"  work  of  the  semi-automLtlo 
and  the  breechblock. 

traversinp.  and  elevating  mechanism. 

By  turning  tho  mechanism  wheal,  make  sura  tha  running  is 
easy  and  without  interruptions.  During  checking  of  the 
elevating  mechanism  obsarve  the  behaviour  of  the  steel 
wir^  rope,  tho  guide  and  tho  work  of  the  equilibra tor. 

7 . Rggiove  the  barrel  with  the  braechring 

and  tho  mantle. 

8.  The  breechblock.  Disassemble,  clean  and 
examine  all  parts  according  to  groups. 

9.  The  cradle.  Examine  to  sea  whether  the 
cradle  is  properly  sitting  on  tha  carriage  and  that  the 
cradle  cover  and  shoulders  iib  y be  properly  fixed.  Inspect 
the  sliders  and  make  sura  they  are  not  injured.  Check  the 
stuffing  box  for  leakage  of  fluid.  Chock  the  valves,  the 
recoil  length  speed  regulator  and  the  recuperation  speed 
regulator.  Inspect  the  cradle  protecting  casing  and  the 


cams 


ux  spring  devices,  - 

sing.  ■ turning  and  pres- 

hooks  far  tr  sleaents.  lugs  and 

nooks  for  transport  and  towing. 

12.  All  defectlva  parts  availabla  in  ths 

plload  ®<==®ssorlas,  should  be  re- 

and  assemble  the  barrel  and  the 
breechblock  and  the  sliding  surfaces. 

14.  Check  the  fluid  and  pressure. 

15.  Periora  artificial  recoiling  of  the 
barrel,  observe  ti.e  condition  of  the  piston  rod.  the  be- 
haviour of  the  valve  sealing  and  the  method  of  reouo^rat- 
ion. 

16.  Hsctif\r  the  sighting  devices. 

17.  Inspect  th-'  hernsssing  eauipment, 

®/  Inspection  of  weapons  during  firing 
The  inspection  is  being  performed  bv  th- 

squad  leader  and  the  gun  crev/. 

1.  x^or  each  round  fired  observe  the  recoil 
length  and  the  barrel  recuperation.  Check  the  index  dnr^-inn 


piston  rods. 


3.  Check  the  barrel  connection  with  thi 


3r*.2  1.3  ~ ■: 

oil. 


a-ii  valves 

0.  Gisea  if'-’  7 .,. - > 

' ’3*'ush  ->d 


til? 

scsia  0: 


i’a.-et;-  elaieits  of 


T-^ 


k 


1,1,' 7"^'  "-lio  th^  barrel  is  still 
_ros  soci  a^id  graasa. 

a , r^o  i 0 iiir  -a  H -1  r.ry^  .r. 

taa  b.2T.--aT  - . --  aiisr  firing  parfors 

an  pass  tbro^iph  tiis  control  oln;. 

.0.  I'scact  the  = ’ o-^  - 

> ---  .ofsasa  it. 

tlia  cxaaning  i-  tiis  course  of 

— ^TSG  uars,  once  eacii  da*?-. 

5.  Inspect  tne  cc 
barrsl  witli  the  cra.il  3. 


-^3cv  tha  camplatsisss  ,of  the  accessor- 
set. 

w.ii._cn  tiie  signting  isvicas. 

3.  Jr'lace  tne  w= c-,  -i  — 7--> 

^i_  - -r,  , ■- — L accsssoriss 

eta  pxaca  farasaec  to-  this. 


WsejclT  lasoection 

is  osisg  psrforoed  b--  the 
a«ttsrT  C.OEEia£der  aith  the  nee  ic  his  batters. 

division  OoBsaader  must 
attSMd  evarv  ssoend  weekly  inspection. 

The  inspsctloa  inoludss  the  ooaditloas  of 
weapons  and  spares,  tools  aad  accessories  sets,  the  books 
of  weekly  iaspeotions  aad  the  capability  of  the  crew  la 

Eialnitsiaiaiaice  of  weapons. 

1.  Place  the  weapon  in  combat  position, 

2,  Clean  the  barrel  and  inspect  the  bore 
to  see  whether  it  is  in  good  order,  that  the 


grooves  and 
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lands  are  not  injured  t h-,  t v 
Charrecl  or  spotty.  ' 

Try  tv.  funo.-  '■  “^-^ock  o..<i  the  ae„i-autot.atlo. 

harvard  tt  "”®  °l-onaeot  the 

of  the  • ooaneetcr  and  oheok  the  working 

Of  the  semi-automatic.  ^x-King 

Try  the  „e  t ■^'  elevating  meohanlsms. 

Try  the  .echandejns  to  see  whether  they  are  working  easily 

uni  orra  y.  Cneok  the  steel  wire  rope  and  the  eoulll- 
orator. 

Romova  the  breechblock,  the  barrel  and 

the  barrel  mantle. 

6.  Inspect  the  exterior  of  the  barrel  Re- 
move  the  mantle  together  with  the  mussle  brake  and  clean 
und  lubricate  the  sliders  and  the  oth  ^ sliding  surfaces 
in  the  mantle.  Disassemble  the  breechblock  on  part  grouos 
and  clean. 

7.  Clean  the  cradle  slides  and  check  their 
condition.  Inspect  the  seals  and  valves. 

8.  The  carriage  ; Inspect  the  trails, soring 
devices  and  the  wheels. 

9.  Clean  wall  all  the  machined  surfaces  and 
replace  all  damaged  parts  which  are  available  in  the  sca- 


le. Grease  all  machined  surfaces  and  assemble. 

11.  Chsck  the  completeness  of  the  spares, 
tools  and  accessories  sat. 

12.  Inspect  the  sighting  devices,  clean  them 
and  lubricate  the  machined  surfaces.  Check  the  lighting 
equipment. 

13.  Check  the  loading  and  harnessing  equip- 
ment. 

14.  Bnter  the  found  condition  in  the  "Vi/eekly 
Inspection"  book  and  sign. 

15.  Check  whether  the  weapon  condition  con- 
forms to  the  data  in  the  weapon  log  book  and  whether  the 
weapon  log  book  is  properly  and  regularly  kept. 
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I/lSPOOt-inn  1 

battor.  Co...ncl.r,  th,  -’' 

a'-id  tip  SQbordinat.  persona--!  Th-'"-  Oomnenier  ' 

weapon  and  nr- ,r n - 

n -e-T'-s  It  lor  iiisp-dtloa. 

With  Its  S3t  weapon 

“natation.  ‘ “’  accessories  and  the  doou- 

VI 00  and  in  -;a77 "'Capons  in  ser- 
— d in  war  He  serve  once  per  month. 

I Iaf.°e°tlon  of  weapons  - 

tha  breaohbloc7^"°!  Position,  open 

barrel^rel  ■ ' Slve  the 

weapon  mechanisms  in  the 

assembled  state  b.  trying  their  fnnotioning.  Bv  vis7  .- 
spection  establish  the  oonneotions  stat-  o^  vali^rt;;: 
-1-..--.-S  ..ad  valves,  when  a -onoral  picture  of  th-  t-oh 
^loal  condition  of  the  weapon  is  obtained.  Proceed  wl'th’ 

thr:;i:r""^“  parts  of 

^ ^ /•  Clean  the  barrel  with  hemp 

‘ control  plug  through  the 

bore  several  times  until  all  traces  of  dirt  and  moisture 
sappaar  from  ths  rag.  IllMln.-te  the  barrel  bora  with 
u 0 or  b/  lighting  a paper  and  make  sure  that  the  lands 
and  grooves  _ar3  not  injured,  corroded  or  copperlzad  In- 
spect the  powder  chamber  and  the  cone  to  see  that  th-y 
are  not  charred  and  that  there  is  no  traces  of  cracking 
on  tho  cone, 

Check  tne  extension  of  ths  pov/der  chaxmbar 
owing  to  corrosion  in  the  cone.  Aocordlxig  to  tables  de- 
termine the  fall  of  muzzle  velooi ty  percent  and  enter  this 


dsts  into  tile  1 •u 

10%  de-0la33ifies‘the  b^l 

ol^ecklag  Of  op3lf!ffo\\\°L!t’Z!ffg^’ 

eroup  parts  for  opening  and  o^o, 

By  triggering  am  oheoMng  th^  firLr"' 

the  trlg»erln»  «-.d  e-  ■ ® 0“ra 

I'tiS  Ox  tno  oxtractor;  for  thi  q ■?  •f  •! 

^ 0.  It  IS  necessary  to  out  an 

e»pt.  carnage  case  into  the  Barrel.  Open  the  colectr 

Bv  t . ^ *u  aoa  elevating  n,..  ' 

ion  Ttr  00=^0  of  easy  operat- 

on  of  the  mechanl3,a  without  Interruptions,  when  provln-> 

the  elevating  .echanis™  check  the  eteolwlre  cables  and  “ 
the  operation  of  the  equllibrators.  Rllnnate  plays  in 
the  wheel  over  1/4  turn.  y in 

. ^ Sgi°°vo  the  breechblock,  th.  

echring  and  tha  barrel  mantte.  By  disassembllas  check 
ha  connection  of  the  barrel,  breechring  and  the  barrel 
n-oiitle.  Inspect  the  muzzle  brake  and  how  it  is  fastened 
in  the  mantle.  Rxamlne  the  barrel  mantle  outside  and  make 
sura  the  slides  are  in  order. 

°^®^®®®“tle  and  clean  the  breechblock  and 
the  semi-automatic.  Replace  the  damaged  parts  and  grease 

slightly  and  assarjblo  agiin* 

5.  cradle  Clean  the  slides  and  in- 
spect. l?xamine  the  cradle  shoulders  seatings,  the  condit- 
ion of  the  sealings  and  valves, 

Examine  the  recoil  length  regulator  and 
the  toothed  arc  rack, 

6.  The  carriage  . Inspect  the  connection 
of  all  parts  and  how  they  are  fastened.  Examine  the  car- 
riage axle  and  the  spring  devices.  Look  over  the  wheels 
and  all  fasteners  for  loading  and  towing, 

7.  Disassemble  the  carriage  in  loading 
assemblies,  clean  the  working  and  surfaces  which  are 


painted  and  grease.  Lubricate  all  lubricating  cups 

of  the  barrel  K ZT"  artificial  recoil 

and  that  th=  ‘ ' ^'^aked 

th_  fluid  with  methyl-violet  paper. 

oondltlon  and  completeness  of 
the  weapon  spares,  tools  and  accessories  set, 

- . ■ inspect  the  optics  of  the  sight 


ing  da vices, 


C9  ms chan isms, 


T^liminata  the  plays  in  the  sighting  devi- 


Check  the  lighting  equipment, 

^f-htar  in  tha  I technical  inspection  rep  or 
orm  TS-4  all  results  according  to  assemblies. 

Weapons  in  War  Reserve 

purpose  of  the  inspection  is  to  check  ; 
completeness  of  the  weapon,  the  preservation  and  to 
P^avent  sticking  of  jointings  performing  artificial  recoil 
of  the  barrel.  During  recoiling  check  tha  piston  rods  for' 
oorrosion.  Tha  inspection  is  performed  by  the  technical 
Platoon-squad  under  tha  supervision  of  the  battery  and  ar- 
tillery  division  Commanders. 


11,  Technical  Inspection 

This  inspection  is  being  performed  once 
yearly  on  all  weapons  in  service  and  in  War  Reserve.  The 
inspection  is  done  by  the  technical  platoon-squad  and  the 
preparation  and  cleaning  is  done  by  tha  personnel  of  tha 
unit  to  which  the  weapons  belong.  The  checking  is  as  by 
I.  Technical  inspection. 

The  inspection  includes  all  performances 
of  the  I. Technical  inspection  and  in  addition  also  the 
following  : 
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Igapons  ln 

^tate 

of  the  weapons.  chomically  on  lofj 

I'  Jorol  ^-ouperator. 

■ubrloant  into  assonblies  thro^^b  ^''>''0^33  in  fr?sh 

lubricating  places.  ^ lubricating  cups  and 

...«.a ...  ...a..”:::r:r.;:":.‘"“'"-  ■■•-‘-  -- 

've  penior.  : besides  the  abo- 

barrel  and  the  b^e'^hblTc"."" 


of  tir-  IJoLLite 


LMiRICATIOK  DIAGRAt: 

1'‘  Gun  76  m j;.48  B-l;  B-1A2  and  B-lAl  T 

/as.  / 


« u....  ■" 

siloptaned  under  conditions  of  oreat  dn.f  ! 

■tiuinidity  Th‘^  timo  *4-  ^ ’ sand,  heat  and 

laity  Th.  time  intervals  for  lubrication  ma  v nm 
long-ad  when  the  inaterial  is  aot  in  * 

ra.'^e  conditinn.  ^ Provided  the  sto- 

conditions  are  satisfactory. 

brinof  u application  of  lubricants  the  i u- 

oar.  lubrication  should  be 

ri0d  out  aftar  washing  and  drying. 

. joints  and  connections,  wheal  hand- 

acuilifT® 

sh  bushings,  recoil  length  indicator,  etc 

hould  be  lubricated  with  gun  oil  daily. 


Part 


Barrel  bora  ~ 

G 

Barrel  exterior  Q^ 

Breech block  with 

its  parts 

(jrC 

Interior  of  the 

semi-automatic  qq 

Barrel  mantle  sliders  GO 

Cradle  shoulder  nn 

bearings 


Toothed  rack-traversinl 
mechanism 

Elevating  „eohanla. 


GO  D should  be 

I eyerj'-  day  and 

cleaning 
after  firing. 

CO  w Clean  and  oil 

slightly. 

nn  « Clean  and  oil 

°°  ° dally  and  alir 

firing, 

‘^C  6M  Done  by  artillery 

mechanic. 

“O  2W  Prior  to  fiPi„, 

Obligatory. 

30  2w  Bvery  threa  months 

remove  the  cradle 
fnd  clean  the 
bearings. 

n ?^9sn  and 

^C  D lubricate. 


1?levating  mech.  toothed  GO 
rack  and  shaft  bearings  ° 

Elevating  mech.  worm  " GG 
wheel  box  with  worm 
screw 

Traversing  mechanism  GG 
worm  screw  box 


12  Spring  device  bearings  GG 

13  Spring  device  box  GG 

14  Wheel  hub  qq 

15  Interior  of  equalizer  GG 


GG  2W 
GO  D 


GG 

2W 

GG 

6M 

GG 

6M 

GG  I 

1 6M 

Lightly  at  dis- 
assembling done 

by  the  artillery 

mechanism. 

Lightly  at  dis- 
assembling, done 
by  the  art, 
mechanic. 

Also  prior  to 
long  march.  I 

Disassemble, clean 
and  grease  and 
assemble. 

Remove  wheel  and 
clean  old  grease. 

Done  by  artillery  I 
mechanic.  I 


(Piguref  ' ~ -==-=== 

Pos.NoP^^^  lubricatio 


Trails  connectors  Gq 

I °°^^9cting 

bolts  bearings  GO 

Trails  lock  qq 

Lunette  interior  GG 

Balance  joints  GG 

Carriage  pivot  GG 

iQ-Ugth  regu- 
lator gears  qq 

Raouperator  oyllnder 
front  portion.  GG 

Range  quadrant  seating  GO 

Hydraulic  recoil  brakL, 
and  recuperator  I ‘^faol 
' MM 


3M  Clean  and  grease 
lightly 

6M  Remove  front  co' 


Q Check  the  fluid 
daily  and  prior  to 
firing. 


L?^GT7ND  ; 


GG  = Gun  grease 
GO  = Gun  oil 

Steol  MM  = Hydraulic  fluid 


D = Daily 
W = V/eekly 
M = Moxithly 

j M = livery  three  months 
6 M = Rvory  six  months. 
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F ^^i^aoriged  ronn^. 

35-  and  ^^^ploslvo  Ohell  HE  CE- 

S.m  M io,,s  Bl^and  “‘’^® 

->-!^ed  aocor:'.in;;ly.  * " the  round  are 

=tns  the  aocunul  tiou  of'Znuer  T 

■riiepe  ar-e  -^r-  . ~ " bor©. 

vrith  three  roundn  pao’.ing.  The  old  one 

""  t:  ■ 

with  HE  eheu  S, t-ree  rounds 
tOKother  In  a raetal  bozo.  ’ <='-=italner,  all  packed 

b.  Ji?:ie  rov^h'T  ^r-n  r,-. 

■-]]j  jiii>  T..rr^  • '"  ' ■■•'-^31  a'i^^Ii  e:'::)losive  --a-'-.- . , 

lu^o  13  a ftecl  Pound.  ~ . ’ ^'^eU 

packing  cotnprieeTthiee  rlLdf 

oointaines  two  rounds.  ’' 


% is  ci  forgefstSrT-hl  ew'J  ^ T'f  ° 

/TUT/.  Thi^  loaded  udth  tpini- 

sets  at  all  ranges.  ' ^ tar- 

^ ^ ^ - 1,  point  detonatina-  / P n / a, 

P-'Cicea  m blie  sajnri  pnoa  t-v  j ^ / luse  .is 

Sc  case,  buo-  separately  from  the  shell 
«ie  snell  is  painted  gray. 

/Ei,-.7V  explosive  anti-tank  shell  H E,  A T 

- iO-ae..  „ii,h  riollon  charge  of  trinitrotoluene 


for  engagin;3  lieav'-  f ’ -j-^*  oxiell  is  provided 

■ ters,  e:rceptionaUy  ue to  'in 

Greater  r npes  tlio  c -■-■■-  - ^ocor;j.  emergency,  for 

mm  ee  No. 3 sliould  be  used.'”  ^ for  the  propelling  cliar- 

* packed  in  the  LVeeae'^tu*  ^ ^ ^ i’cee  in 

^ a.o,  ou.  separately  fro^n  the  shell. 

? pod  .ith  t^:  i:::  ^=35  /Pi,.,i/  ,3  o^aip. 

in  tlie  obeli.  * ccnstantly  .ecre- 


use  v/it-li  hirfn  er-olnon,.  , deeisued  for 

for  ly:  •;  „ , .•  , , -^“^50,  xne  fuze  aav  be  '^ot 

^Op  off,  ,:;  -,p  TV. 

‘-'-.bii  u:.io  c.ap  c:i,  fhn  ■ ’ ’ ’ Uaha.i.i.x  acrion  - 


‘-'-.bii  u:.io  c.ap  c:i,  fhr^  ’ ' ' ■Oohaxi.x  acrion  - 

separately  froa  the' ahell.  * “®"®’  ' 

after  the  round  ts  *“ 

an  object.  ' ' ’ activated  when  hittius 


't51,  P D /Pi-.ei/  r.-a.,  ■ 

-i  deni.piad 


-ns  fuze  is  paciced 


"Pvll,  in  the  san-,  czne7  ""  the 

c.  i'he  fuze  PD  L'GiAq  /p,- o-  V7/  • a, 

'^•••0  ;:’ .oil  i-  33.  o»7p  13  designed  for 

PUZG 

file  fuze  lib  -i  /Pi  ^ or./  r 

fuze  desi-n^^.^  -mo  v -,/  ^ detonating 

..j  v>x  .J..J.0  h n .snell  v/ith  t'"o 

xor  s.^or,uic::,  withoat  cap,  and  the  other  do;  /i:-!/ 
action,  ivith  cap,  ~ '^■'-f-v-d 

. ,,  packed  in  the  sane  case  "'i-r-. 

-noils  but  not  screwed  cn  then  and  is  provided  'v/'h 

pro^ectinp  cap.  ihorefore,  for  delayed  action  th»r»  . -.o 

need  for  sebtin^'  no 

-0  X...C.  xno  sorting  of  the  fuze  - 


need  for  setting 


for 


■instantaneous  actio;i  - - 

prior  to  loadins.  ' " by  uasorewins  the  cap  ' 

'^iie  fuze  00-13-; 

/2/,  the  flrln  ■ , 1.  ' '^3/,  the  head 

^-’-®  b:o3ter  /ly. 

Ninons  iiead  coiisi--ho  r,p 

Orer  /21/  .i,,,  or  tne  peroaooion  stri- 

»ith  the  trinsr  /is/.  ’ ® ^'^rtia  strlltsr/s/ 

-n  opd.ep  to  -opeverTf-  o?  • . 

-■■ntactinj  the  npip..  A./  /l9/  fpon 

" sprin-  designed  t-  ....!  ° is  provided  v/i-fch 


^Gsiciiecl  to  3eDapa-fc,o>  ---i,  Provided  vdth  a spping 

ineptia  stpikep  i-  Priiaer.  Th© 

310337G  /7/,  and  a soietj  sleeve  /17/,  a 

^^ttacaod 

or  -Giie  fuze  hopd  a../  i>ottoLi  end 

lo  one  couiitep— Th-h-p  /i  / i 

play  the  i-a  -rti-  ^ ' ’ ‘^ooigned  tor  hee- 

prevent  the  primer  to 

flight  of  the  shell.  by  the  pla  duria-  the 

vided  ulth  a -^i..- '''^®  inertia  strilier  is  proTi- 
-i-^g  the  ^tari  P hu- 

/16/,  thas  preroatlP  the  n a 

oatine  primer,  in  case  that  the  to  the  deto- 

etrrc’-  tho  --pt-,..,..  n . rirxny  pin  should  have 

®tart  Of  the  shell  or  when 


haadlins  the  fuze. 

booster  ooa  /iP/  7^/ 

/ic/,  ' detonotop 


i'he  fuze  is  provided  with  a protectlns  cap  /l/. 

Ea  ACflCI?  CF  fHS  Pnzm  /piv.77-ho/ 

a*  In  the  moment  of  firlne  /Jig. 77/ 

/„/  “““  nin 

-.--a  /,.!/  compresses  by  inertia  the  spring  /2o/.  2ho  n- 

rxny  pin  moves  baohsvoards  until  the  firing  pin  head  rests 
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asalnst  the  ring  sha^el  retain..  • . 

jUis  Bonent  the  point  of  the  firin!  ' 

from  tne  primer  cap.  ^ (distant 

tho  s.amo  mon-^-i-^- 

inertia  compresses  the  searri9~  As^T 
‘■ae  flame,  in  case  of  -^e-— -u-'"  ■ ^ -'’'’®''®“*i^e 

neaohin::  the  aotonatcr'/loT  I-  P^’iner , f r cm 

/?/  overcomes  by  inertioa  o^  sleeve 

safety  sleeve  /l'//  this  In-^-f  spi'in:;  /g/  and  the 

striker  thus  reaJhinPth"''  " 
eve.  “PP®^  surface  of  the  sle- 

-^fter  the  shell  has  i^f-u  a.,  , 

OP  inertia  ceases,  the  firm.,  px^.:! 

nal  position,  th°  farina  r-  origi- 

olosiag  disk.  ~ nesting  against  the 

the  sleeve  3orinrto't=t  inortia  enables 

position,  th;  striker  rlsnn  vit''"" 
counter-star  A/,  thus  Permiirn 
primer  to  reach  the  detonator.  “ 


0.  DdaifG  m-j:  flight 


/Pig. 77/ 


inom  being  struck  while  t^^/rln-*"/-!"" 

a olosinr  disk  from  --i-  pin  is  protected  by 

npuld  no;  .,:::  fi-ins  pin 


in  firiny  iiri -hh 


fie  rrot^n-h-i 


/Fig. 73  and  79/ 
the  shell  hits  the  tar-et  -^-he 
does  not  move,  but  the  strihc--  /8/  -ith  *’  " ' 
owing  CO  the  shell’s  abrupt  loc-in-  n-p  k. 
forward,  smashes  the  counter-stir'  A/ 

struck  by  the  firing  pin,  the  flame  bein;  tllsStted'to 
t.e  detonator  /lo/  provoking  the  en^losicl  of ';he  Ss- 
oer^uhicn  in  turn  leads  to  the  explosion  of  the  shell 
in  this  case  the  action  of  the  fuse  is  a delayed  one.' 
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lower  Gxterinity 


supernuiclc  pas- 


^a.fGt7/  device.  Boresafe  i 

provided  by  arranye.oni:  oi 

Funotlonins.  Ifo  aotior. 

upon  firinp  until  sn-pp i j/l^cc  m the  fuze 
esta’olished  to  overoPe  “°®° 

back  force  on  tlio  several  s^’fet-.Pr^'' 

0.  tko  .eap^"  --S  tke  .usole 

Plunder  pins  /y 
position  also  .ove  out.ard. 

preparation  for  inpact.  Iks  plunder  oin'iocl/Prtf  “ 

^ -rc::  2lS"an 

by  Pro;en;inl;ae.  reL!ro“V'°''-'’'“""’ 

tion,  Uaon  inooct  th"  ^ *°  '''^°  ™a™ed  posl- 

is  driven  a.aln'  t td^d::!""  " UPPor.uiok  action 

action.  Inertlalu  dotonator,  initiatins  the  superouick 
fcr.,-;a^.-i  ^ t to  nova 

- w. — CLr..v..un;u  tile  t-.-pt rTc.-.v,  ,-, .o,.,-- , 


ctioning  with  superouick  -ctior  ^s.r  ' 
effect  Since  the  su^er.uick  tra^n^lirj't^!'" 
shell  to  explode  befo-e  tho  delov  tr  ■ * o -''■-'Oa  tnie 

proscrihod  tine.  Honever;  :h::i^t:r“  f! 

tno  shell  Will  fvuaction  v/ith  delay  action  rather  th^le- 


und  dctonutor 


being  transnit- 


the  sheU  will  fvuiction  v;ith  delay  action  rather  than  be- 

a dun.  ■.'ho.Ti  gg-;-  c^el-p-^r  .ngs  • „ 

.aCoion,  cho  iilunger  'diicb 
-nL-errupus  the  superquick  passa  -e  is  PQ^-i-n..,-; .y.. .t 

tt  • rc.s.ur.j,i,aocl  iron  nc- 

v^n^,.  Upon  impact,  the  superquick  firin  ■ oii.^  t,  a,  . , 

tenrr'VlT  ''  P-eventod 

Preparation  for  firin;;.  2ho  fuse  need  be  adjus- 
ted only  for  the  desired  action,  as  described  above.  I'he 
setting  can  be  adjusted  at  will,  prior  to  firing,  with  a 
screw  driver  or  fuze  wrench  Mis.  fug  adju-tarat  can  be 
iredo  in  the  dark  by  uotinq  the  :;csition  of  the  slot, 
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parallel  to  tile  fus’^  e-”-!'-  /n 

S--I0  / Op  ■■  1 crO  , 

saperquicic  /S.^/  -c-'-t— , ^ ei'^aer  side/for 

’.-.-itbln  15°  either  '-•.-i^/  7 ''  thereto  /or 

/"BBLArv  action. 


The  booster  /fifr.sV  tq  -i 
parts ^ booster  cuo  /H/ 

“•.  ll.PwP =1 1 

, vdiicli  operate-"  r-n  ^ ^ pi-.-i  lock  pin 

x>otor  lock  pin  /V  ^ Pin  /P/ 

soattd  on  i 

tor  normally  io  of  ^-,.  ' detona- 

elements  in  the  booote-e  ,,,■,  '''  e-’q?loolve 

ter  of  gravity  of  tho'ir  "'  7 She  con- 
iine of  the  pivot  oe7'-  T '=1^  the  center- 

te  under  centeifugal' forcl^ 

“ '-«=  Pa;i“ r 

.rn.  ,e  ccnt-rifu:;al  pin,  in  turn  is  held  in 


is  field  in 


urrtj.  1 0 C ...In  ' 0 0-^1  I” T "’o n_T 

...-  _ •-..o-xor.  uj  one  centr'i fu-v’l  - -•■n 
The  fu-''cri  r ri  , -J-Uo-J.  _,.u.n  lock  Din. 

asse^xiy 

■lUe  boreeafety  mec'aaniea^^"  P°aition 

.,f  -.O  ° at  the  forward  end 

1“  ' ' “7  = “bin  broos  ocvor  /3/  ,.hioh  ho..  , 

■t  trananlssion  of  the  fuce7ction 

■'^-be  booster.  The  flash 
^7!  onlonshin  paper  /Vto 

- “ “-y-i.on  U..„eer  iroia  entering  the  booster. 

^ ^ ^ functioning.  Upon  firing,  setbjtck  forces  the 
Conerixugal  pin  lock  pin  rearwared  agaihst  its  spring 
y’eexns  tne  centr'fugal  pin.  Centrifugal  force  moves  the 
x.-..v,..ra  end  01  the  look  pin  under  the  shoulder  in  the 
lock  pin  cavity.  This  prevents  the  look  pin  from  retur- 
ning to  its  originol  position,  .(hen  the  projectile  rea- 
ches the  required  rotational  I'elocity,  the  oentrifu-si 


I ■ '-t'..-; 

I ' /..■i’' 

I rkp 


/ 

k 


-1/1-2- 


parallel  to  tile  / 

J.U./.0  exiG  /op  •- 

si^perqulok  /sy  Kotion  -t-  ,.  .',2  ^ ei’Mer  side/for 
within  15°  either  --^•>,/  f ” i,  _ui  les  thereto  /or 

- - ..  -o._e/  for  deln;  /''DSMy.y 


I'lie  booster  /fifr. sV  -i 

parted  booster  cue  /V  .-i.-Vh  T 

charge  /O/  -.q,,  ' °°“‘^°hns  a tetryl  booster 

ninsPetryiboo::::!^;^; 

Potor  assen’oly  is  --,,,0  0 “-’  ® '*e 

lead  asido-tew  , ^ containing  a 

trifusally  actuated  X -detonator  /G/,  a oen- 

/r/,  ivhioh  ooer-*e~  2 , ’ “ pin.  look  pin 

a rotor  loc2pin  /!/  ' a rotor  stop  pin  /P/ 

..  „..4 t;”-- 

■cor  noi>mallY  io  op^  ry-p  t • ~ ^ cietona- 

ele:aents  in  the  o-or  e:cplosiye 

ter  of  sravit7'-.hV  X fuze.  Ihe  cea- 

,.  ' '^  rotor  assembly  iq  c^'-e 

line  of  the  ^ . J is  uxi  one  cenrer- 

te  u.der  o-tri^u^rZo:: 

uuamed  positbn  nrior  to  fi..-  - " looned  in  the 

tr  fn  -el  ,-in  1'..*  , .,  “S  y the  spring-held  oen- 

tho  irrhp  i°  ihoid  in 

3’he  funotr^  centrifugal  Un  look  nin. 

aesenC  tL  U Ms"  ” 

t.r^  permit  the  transmislion^o^  thTLsraotion 
, \ cUh„or  in  the  rotot  of  the  booster,  ^he  flash 

^ paper  /Vto 

.....  -hoiei^n  ina.oer  iron  enterins  tlie  booster. 

^ functioning.  Upon  firing,  setback  forces  the 

oe-ii,r..agal  pin  look  pin  rearwarsd  agaihst  its  spring 
xreeins  the  centrifugal  pin.  Centrifugal  force  moves  the 
i.-.rw..ra  end  01  the  look  pin  under  the  shoulder  in  the 
loc,k  Pin  cavity.  This  prevents  the  lock  pin  from  retur- 
-ning  to  Its  original  position,  ^ihen  the  projectile  re.a- 
c.±r.o  i.-.-,  rctaticnal  velocity,  the  centrifugal 


^ixed  ajid 


±J-ropoiliii;2;  cl] 


..:ix  — ^0.  ri.x“; 

in  the  ao^e";;  “f  - 

:i3  round.  PnopelUn;;  o^ur,e  Ho.J  of 

EToto:  lYxG  v/eisht  of  the  ^r.oi^.-n  in- 
3ends  on  tde  q--i  m . --- cnai*pe  c 

II  -c^e  so.ial  number  of  the  powder. 

12AfPIi:gA-rD  IbiTSTf •::  OF  fUE  ;\n:urTTrnTrTT 

/^iS.72/ 

e are 

arhs  shc.7-.!:-’  .urhinpa.  These 

ho  „-o,r  ,';'f 'Manufacturer,  the  nat 


Of  liieaiuxocture  OoUd  iiiGpoction 


jaspective  part. 

projectiles  after  painu-iii  ;^  on 


rioinjog  are  juade  in  ra: 


-ng  ‘iiinibers  and  letters.  '-I'lieso  narbi--o  -p-, 
•ovide  the  user  n-ith  the  neoesalry' data,  Is  -^ell 
-rounition  on  tlia  firing  positio 

gaming  on  biRii  e:cplo3ivr;  qh^n 
^ ^ ■ - tiind  of  filler  /f df/ 

OF  350  - type  and  model  of  sliell  /HE/ 

*■  ■ caliber  of  weapon  

^ aeignr  zone  ii^arlrinj  /normal/ 

Marking  on  hi-.h  ex  d osive,^^ 

■i/X  kino,  of  filler  /T2IT  and  .RDZ/ 

J3P  ppo/2  tjn^e  and  model  of  shell  /H3,Af 

76  ' caliber- -ef -'Weapon-  - - - 

H ^ Xjeight  zona  marlcins  /normal/ 

6o/4o  6o/i?  TUI'  and  4o/o  RBI 


